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R'-(CH2)k\ 



(I) 



(57) Abstract: IH-Imidazopyridinc derivatives represented by 
the following general formula (I) or salts thereof which have an 
effect of inhibiting cytokine production: (I) wherein R' represents 
hydrogen, alkyl, cycloalkyi or aryl; R^ represents cycloalk>'l, alkyl, 
aryl, cyano, mercapto, carboxy or carbamoyl; the ring A represents 
a homocycle or a heterocycle; R^ represents amino or a saturated 
nitrogen-containing heterocycle: and k Is an integer of 0 to 3, 
provided that the case where R^ is a saturated nitrogen-containing 
heterocycle and R^ is unsubstiuited alkyl is excluded. 
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m m 



^mm}tm:fj^i:mmm^m'f- (tnf) ^^-(y^-n^^y-i (il-d 



-Jr^;^ h y — (Journal of Medicinal Chemistry) 11 87M (1968 

m Km- (2-t°-<y v^yo^^/v) -lu-^^^y [4, 5-c] ^yy 

#IIBH6 0-1 2 3 4 8 8-^<i^^lc{i^e7-f/W';^f^ffi^^i-5'fb'a-#/<t b 

Ti— ry:/5^/i;'- iH — r^jj^/ [4, s-c] =3fy y^-4-T^>' (— ^ 

ife : imiquimod, -f ^ =2r^ K) y^^lff V — H<^ii#fp^ 3 4 4 7 9-^ (#fFE 
1 9 0 1 0 9 -i-) <2J^#(Cfi^5s . Vimmi^^m^^'t^^t^l^t hXl- ( 2 - 

v^o^^/i-T ^ y -iH-^f^^'y [4, 5-c] V yi^m^^fix 

V^5, L;6=>L?fe:6Sfe. :$i^m(D lH-4 ^V^ii' V i:^l^m^m-i:itit.X^<^ 

M^^CO^ ^ Kflx VtJ? — 7^t3:/ (I FN) -^TNF, IL-1^©^ 

sLuy ' yf- — 5=- (Journal of Interferon Research) , 14^, 8 IM 
(1 9 9 4#) tC|B^^tLTV^5o ^(D^iCl F N^^f^^ ^^-fS'fb'^^ i U 

T. mm^fi-^Am 99/29593 ^{^^mat^ ^ ^>vm^^m^. 

mw^ \ 1-8015 e^^Zt^fcti'f ^^J^/fy v^^'^^#:;6Sii^$^^TV^^o 
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IP*). *^PJf4. i5fc<0-^^ (I) : 




(^4". RMiTk*!^^, gJ^IX^^LT'ij J:v^T/p^;^S, g^feXIrWLT^j i 

<o ) 

^^^<^^f*Lv^ffi«lt^i^^l^. (II) : 

2 
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(CH2)it\ 




ycfcU> R'' i'^i^(D-^^ (IV) : 



3 




(in) 
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—m^ (II) -c^^lLS-fb-a-iferiMlB-jls:^ (I) ic^^^tixi^y), ^ofp-x^ 

:^?^m(Dm(D0t.v\f^mmicxti}-i. mrn-m^ n) (id -e^^tLS 

:*:|§0J®$b^^SlJ<^^*LV^M#^^«ti^^i^ (I) ^t/ (II) 

mom^^i^hrt. wiB-is:^ (I) (II) XTT^^ti^it^mxi-mm^^ 
m. mm. ^m^t^^m, mm. "cs, ^stm. mitm^i^a^y^, ^mn^:^ 

^hic^KDUA^^^fi. m^-m^ ii) xti (II) x^^ti^it^i^xnm 
^<7)^f^Lv^^^^cj;^^^^. mmmw^ (tnf) ^^^-^-u^^i^ 

-1 (IL-D (^)jg^ia^J;65*|g§gKJ;!?Ji#t$jL5o 

*fc. :^^mi^^^. ±m(Dmm(Dmit<Dtc^(Dtm-m^ (D xf* (id 
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iE^mM(D^^Rxf/x\tmM:tmx-h^x. mm-^^ (d xit (id x^ 



mT^ :^mm(om^—^^ (D Rrl (id -e*$tbS'fb'a■^i^:ov^T:ir#:6^ 
fclftP^I-So itfIS— iiS^ ii) (ID ^^:*5V^-c. R'. R^ R*. R^ &u?r 



sec->^'^/VS, tert-T'f^/l'^, n-^i^'f^/US, y-O'^/U^, ^;^--^>'5^7VS, 



/I'Si U-Cfi. -^^ilx-tf. i/^ a:/p tVi^S, i^^ ny^yi^S, v'^ d-<:/^;v^, 

i?^>?::^;W^, 2 - 1" y ^ v^^/vS, 4 - t" y ^ i^:^/i^m. 5-ifV ^ iP=./l'm, 

2-:7y/Vg, 3-:7y/VS, 2-5^3;=/V^. 3~5^in/V^, 

i-t-ny/i^s, 2-b:'ny/us, 3-t°ay/vS, 1 — r^jJ^;/y;wS. 2- 

-(^^:/v/^&, 4 — r ^iJ^v^y/u^, i-t'yyy/v^, s-i^yv^y/i-s. 
4-tf7y'y/^s, 2-;t=3rf-yy/^^, 4-;^^f-yy/uS, 3— l'y:t^1^ 
y'y/i'S. 4 — r y:t-=3f^i^y y/us, 5— i'y;*-=arf-yy/U'S. 2-^T>^y/v 

T)/y;v£, 5 — f y y y 1. 2, 3 - h 3 r 1 

1. 2, 3- hVT:/—/i'-4-^/l^m. 1. 2, 3- h y Ti^— /V- 5 -'I'/l' 
1, 2, 4- h ])T:/—JU-l--(;um. 1, 2, 4-hVTy-/V-3- 
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-i-y^/i^M, 2-^yy/vii, 3-=¥/y/vS, 4-:3ryy/ws, i-^^k 

I6IB-^^ (I) (II) ^^:*3V^X^ A^X♦^$tl/5*^WbT^)iV^ 



^v^i^m, fci-/H^, ^TV^-zH^, ;^=3{^1^>'— zi^gi, T-^fyss. i-y^u 



tt. t&IH-jIgiS: (II) {j:*3v>tr" x^^^^ti^mi^-^^ (iv) -^?*$ti 



2 - 1° a y v^-zvs, 3 - fcfa y v^-7ws, >^ y ^:^^/vs, -1' 5 d^:/ y 
i^^^/i/^, t:°-<yv^ys, 2 - y i^/ws, 3 - y v'/ws, 4-t:°^yi? 

Zl^S, 1 - t;°-<7 e/^/vX, 2 - If ^7 v^=/vS, ^=¥1^ t K n - 1 , 2 - >^T 



a - 1 H-r-^t:°>'- 1 — r/^S,^=3rlM: Kn- 1 H-T-^tr'y- 2 --f zVS, 
^df^f-t Kct- lH-T-fe*tf;x-3--f/WX, ^:¥1^t Fn- lH-T-€t'i^- 
4— f/l^S, ^^-b-t Kn-lH-1, 4-v^T-€t:''i^-l — f/^S, ^^=3^^-!; 
Kn-lH-l, 4-->=^T-^fy-2->l';vS, ^=35^1^^ Kn-lH-1, 4- 
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3 — f y:^=3rf-i/y v^c^/u^, 3 -f-Ty^y 3-^y9^T 
/yv^=/wS, xh7tKn-l, 2, 4-:r=^rf-v^Ty'wV-3— f/uS, x 
h7t:Ko-l, 2. 5-:^^f-v'Ty— /V- 3 — f/wft, 1, 2, 3-hyT 

/y i>:/-4--r/i'S, 1, 2, 4- hy T)/y v'v-s — fji^m. xh^tK 

o-i, 2, 4-^Tv'ry'— /i^-3-^7^S, 1, 2, 5-f^Ti^T)/y ;x- 

3--f/vS, x;^7t Ko=ary y/V^, 8-Tlftf->i^n [3. 2. 1] 
-3-.-r/wS, 9-Tif tfv'ri'P [3. 3. 1] / 3 -'1'/VS^;dS^tf 
fh. 0t. UV^S <i: bX {1. mx.\-£. 3 - y i^jum, 4 - y i^/i'm, 1 - 
t"^ 7 2 - 1"^ y i^:^/!^^, 3 - 1" a y i^n/w^, 2 - T"^f=- v>=/l' 

fuE-IS^ (II) (cjoVNX^ R*. R^ ^t;?R'-e^$tv5gi^s^#uxt> 

/vS, n-T'^^y/vS, y 7^5^ y /US, /^i^y/^s, -ry/^i/y/vs, tv^o^ 

- 1° y 5 v?=/V;^7 j]^^=./l'^, 4 - fc° y ^ i^:^/]^^ 5 - y ^ 

X y -f /l^S, 3 - 5^ai=/V;^7/VJjt'::i/US, 1 - fc° n y /V;^/^^)^— /V^, 2 - 
t° P y yW;^7/V4^'^/uS, 3 - 1:° a y /V:^7/W/K^/US, 1 — f 5: ]) ;Ujtjj]y:^=. 

/w-S, 2— < ^^/y/U;«7;V3i}?:=:/vS, 4 5 y l-f 
7^ y/v:^77U2H^/wS, s-f^y y/u;^/v4^^^/vS. 4 -tr^y y /u;(;/Vii?c^. 

/^S, 2-;e-=arf-/y/w*;V:iJ?^/uS. 4 -;^^f-y y /V;{7/P#=/US, 3-y( 
y:t^-tyV/i-y^^^^=-/^^, A-^ y;^^f-y y yV;^7/V7j?^/uS, 5 y:t 
dff-y'y/V:i7/v:a?=i>'VS, 2-5^Ty y;v;i?>'V3i^=/vS, 4-5^Tyy /v:^7;V5j? 
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V'f-r^^) }V-)3?vits^?\y^, ^-^V^T^/)) )V^;vi^^?vl^, 1, 2. 3- 
h y T /V- 1 — f /V-^^^/i-K, 1 . 2 , 3 - h y T /V- 4 — f 
/U/j?;=./uX, 1 , 2 , 3 - h y /V- 5 -'r/i';i7;vzi?c::;w^, l , 2 , 4 - 
hyT>*'w>-l--f/u;<7/i'7}?:::^/V'^, 1, 2, 4 - h y T /V- 3 --f /V;f; 

1 , 2 , 4-hVT /I'- 5 /l';^7/kjK=yvS, 1 -x h 7 1^ 

y/u;i7/uxi?— 5-x h7:/y/^;&/v#'^/i^S, l, 2, S-^Ti^Ti^— 

/W- 3 --Y/^JJ^/U-Tfi-y^X. 1 h-f /i^^, 2 h^/U^, 2 -^7 y 

/V/jf n/i^^, 3 - ^ / y /u^=.;um, 4 - y y jJ?=-;^S, 1 - 
^ K y yw;^/^^^/^*, 2 — K y 3 K y /i';«7/uji? 

^/vSc^T/w^=35^i^:^7/wxJ^'— /vS^ bXf^i. 7 h=35^>';^7/wi^~— /I'S, en 

n-zfh^-yy^^^^^j^M. 4 yy' h^iy:ii/i^^^J^^, sec-:/ h^i/j^z/U/jsc^/v 

,^;v^T/^:^7^^;^>'^*:::l;^X<DT/^:*>';^/^*^/^^i LTfi. M^fi^ p^iJ'v;^ 

:$:^§^0|trlB-^^ (I) (II) -e;^$tl^>fb'a-^Jc:4oV^-C., feStlS* 

a^prig?iSi: uT{i, ^sjK-Ht. 7 m^JiT-, ^mm"?-, 

tWlSy n-y^^^/V'^, Wyy^^/vS, sec-T'f^/VS, tert-7'5^/WS. n-^>'5^/V' 
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^v>S, sec-y^h^-y^, text--;/ h^i^M^CDTJU:!^-^^^ -ya^j^-y^, f 



7"ci tvuT? ys, v-y cy^^/wT^ ys, v-y o^^f^/i'Z^ys, i^yn^ 



5: y X, t K V /WT ^ y ^, h y 7 ::^/vy ^/ur ^ y 

v':;&/U4?^/^£, sec-y h=Sri/;4;/'^^'^/VS, tert-y" h deS/;i7>'U#c:i;VS, n- 



wo 01/58900 PCT/JPOl/00816 

^ =i/l^^^ ^ ^>;^/UJlNr:/U^, a:.^:y^:^/U:^:=.;]y^, n-7'n/-?>';;^/VjJ^ 
^^0J<Z)Wffi-|g^ il) RXf (II) T?^$n§{b-a-#>fi^ ^SKiJ^^CTit. 

2^l§pj(^HulB-Jis:^ (I) ^t; (II) x^^^ti^i\:,^m<D^. 0-^v<\mm 

y/i^^, ;^W:/gS?, •7i^-r>'^, :7tr/^^, S/^c^^, ^^^■^Wl. 

m^m. yv=?^, -^p^m. Sii^, ^f\^9Mk, -fe/^'^-^, ^7^=1:^^. 7 

i>y:/lfe, 5y;^f=->si, ^T^Ty^-m. !j'>'x*i/Sfe. ^vt^/^I^, y^J^^-;^ 
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■ • 

«§g<^lulE-^^ (I) (II) -e^$tl5{k'g-#J>=fx ^^11*^^1-5 

*B5g©irlE-^^ (I) -gtX^ (II) -C:^$t^-5'^b'g'tlXf4^<^^Stt^ ^3t^ 
M ^ <D^i##i 'is 2^|gPJ iC'a^ ^ ix 2, „ 

(1) 1- [2- (4-t°^yv'yv) -4- hy:77V:rD^^/v-iH— f 

^i^y' [4, 5-c] y ^ 

(2) 2-731=^/^-1- [2- (4-f^y v^/V) J^^^/l^] -4- hy 

5^/^- 1 H— r 5: iJ'V [4, 5-c2^y]}> 

{2)8-^X2X2- 2 1 - [ 2 - (4 - 1'^ y i?/V) - 4 - h 

y a 7^5^/1— IH — T ^ [4, 5-c]^/y:/ 

(4) 8-7^^;W-2-73:->'V'-l- [2- ( 4 - 1"^ y i^7V) - 4-h 
y7/V;rn7«9^/V-lH--f [4, 5-c]^yy>' 

(5) 8-^ h^iy-2-y:^=./l^-l- [2- ( 4 - t°-< y i^/V) cx^/V] -4- 
hy 7yP:^npi5^/W-lH— r ^yy' [4, 5-c] =3ey y 

(6) 1 - [ 2 - ( 4 - t'^y i;?/V) oc^^/i-] - 2 , 4 - V? h y :7;i';^-n ^ l 

H— f^iJ^>/[4, 5-c]=¥yyv 

(7) 2 - n^^^^/l^- 1 - [ 2 - (4 - tf^y i^/V) - 4 - h y 7/V 
:txi;i^j]^-lH — (i,yy [4, 5-c] =ar/y>' 

(8) 2 - O^dr iz/V- 1 - [ 2 - ( 4 - fc°^ ]) pjU) ^^/W] - 4 - h y 
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(9) 2 -tert-T'^/V- 1 - [ 2 - ( 4 - V i^/V) - 4 - h y 7/^;^ 
npJ^^/V-lH—f :5iJ*'y' [4, 5-c] ^yy^' 

(10) 2- i4~;^^j]^ya.=./l') -1- [2- ( 4 - y i^yv) ^^/W] -4 

-hy7/i^::*-n7«^/v-iH— r^^v^ [4, 5-c] ^yy^^ 

(11) 2- (4-p« h=3e^/:7rc=i/l/) -1- [2- (4-f^yv'/W) ^^/'V] - 

4-hy:7/w;rp^5^;v-iH-'i'$ir:/ [4, 5-c3 ^/y:/ 

(12) 2- i4-y;U:tn-7aL=^/i') -1- [2- (4-tf^yi^/w) ^f^yu] - 

4- b y :7/^;^P7«^/i— IH-^ s;^^^^ [4, 5-c] ^yy>' 

(13) 1 - [2- ( 4 - tf-: y i^/W ^f^/v] -4- b y 2- (4 
- hy :7/l.::^ny5^;v:7^zi/V) -IH— f^iJ^)/ [4, 5-c] ^/y^ 

(14) 2 - (4 - a — h^yx.=./U) -1- [2- (4-f^y v^/V) aif^/i^] - 4 
-by 7;V:^-np«^/V-lH— f?^)/ [4, 5-c]^/y^ 

(15) 1- [2- (4-t°^yi^/W ^f^/W] -2- (2-t'ny/V) -4- by 
y/U:tn^i^;U-lH'-4 [4, 5-c]^yy>- 

(16) 2- (2-lH— Y^y>^y/V) -1- [2- (4-tf^yv^/W) J^5^/U] 
-4- b y 7/^;^np<f^/U- IH-^ [4, 5-c] ^7 y 

(17) 1- [2- ( 4 - If ^ y i^^/U) -2- (2-5^Tyy;V) -4-b 

y 7/u;e-0 7<^/^-iH-^ [4, s-cj^yy^- 

(18) 1- [2- ( 4 - y v^;V) :i^f-/l'] -2- (2-^5^01^/^) -4- by 
7/l^:tu;<i^/}^-lH-4 [4, 5-c]=3ryy>' 

(19) 2- (5-y^/V'-2-f=-Jc:=/V) -1- [2- ( 4 - y i/^l^) 3^5^/1^] 
-4- b y 7/U:^ny5^/U- IH— < ^^i/ [4, 5-c] ^^^yy;/ 

(20) 2- (3-yf^/V-2-5^:cri/^) -1- [2- ( 4 - fc*^ y v^/U) 3^5^/V] 
-4- by7/V';rnyf^;W-lH-^^:?'>^ [4, 5-c] ^/])y 

(21) 2- (2-7y/l') -1- [2- ( 4 - y v^/l^) ^5^/W] -4- by 7 
/V;^n^^/1'-1H— I'^t?':/ [4, 5-c] =Sr/y:/ 
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{22)7-t^nu~2-yai:^jU-l- [2- ( 4 - y v'yl') -4- 

(23) 7-i5^nn- 1 - [2- (4-b°^j; v^yl^) J^f^/l^] -2- (2-t°oy/V) 
-4- hU 7/W:tnp«5^/V- IH— Y^tJ^y' [4, 5-c] ^yyy 

(24) 7-^at3~l- [2- ( 4 - f-S y i^/l') ^^^^/U] -2- (2-5^Ty'y 
/V) -4- ^/v;^np«^/V- lH--f [4, 5-c] ^/V^^ 

(25) 7-:^'OP-2- ( 2 - 1 H— f ^ y /W) -1- [2- (4-t°^yv' 
/V) -4- b y 7/V;^-op<^yU- IH—f [4, 5-c] ^/y 

(26) 7-^nn-2- (2-:7y/V) -1- [2- (4-t°^yv^;^) ^5^/U] 
-4- hy 7/W;^P^5^>'^-lH--f ^^)/ [4, 5-c]dryy>' 

(27) 7-^na-l- [2- ( 4 - y v^/V) ^i^/u-] -2- (2-^^:^::/^) 

-4- hy 77U;^n^f^yV'-lH--f $^:/ [4, 5-c] =aryy^ 

(28) 7-^i:in-2-v'i57n'<>'^/V-l- [2- ( 4 - y i^;V) :l^/v] 
-4- hy7/l'::^-P7« 5^/1^-1 H—f^^)/ [4, 

i29)7-^tin~2—-y^u^^-y/i—l- [2- ( 4 — y i^;V) ^5^>'l'] 
-4- hy 7/W:rnp{^/U-lH-^^^:/ [4, 5-c] =3ry y ^ 

(30) 7-7/V:^n- 2-:73^— yv- 1 - [2- ( 4 - t:°^ y v^/V) ^9^;^] -4 

- hy:7/w:ti2^5^/v-iH-'r [4. 5-c] ^yvi^ 

(31) 7-7/U;rn- 1 - [2- (4-l:°^yi//W ^5^/1^] -2~ (2-t°ny 
/V) -4- by 7/V;^np('f-/V-lH--^^^y [4, 5-c] y 

(32) 7-7/V;rn- 1 - [2- ( 4 - y i^/U) oi^yu] -2- (2-^Ty^ 

y/w) -4- h y :7/v;tc3^^/v- iH— f ^iJ^'y [4, 5-c] ^7 y 

(33) 7-7/W^D- 2 - (2- lH--r ^^Vy/U) -1- [2- (.4-l::°^y 
i^/V) jif^/u] -4- by 77U:t-np{^/V-lH— Y5^V [4, 5-c] ^7 

y 

(34) 7-:7/V:^n- 2- (2->'y7U) -1- [2- (4-t'^yv^/v) oi^^/V] 
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(35) 7->'/V:^P- 1 - [2- ( 4 - 1'^ y i^yl^) =^f-/U2 -2- (2-=^^=^ 
/V) -4-MJ7/V:^Dp{^/^-lH-'l'5:5^i/ [4, 5-c] ^/Vl^ 

(36) 2 - e^j^ n -^^^/u- 7 - P -1- [2 - (4-t"^y v^/U) ^9^/1^] 

-4-yV7;]^:tuyii^/v-iH-4^^y^ [4, 5-c] ^/yv 

(37) 2 t3^:3pi//u- 7 -7;l^;rn -1- [2 - (4-t*^y v'/V) ^5^/^] 

-4- hi; iH--r [4, 5-c] ^yy:/ 

(38) 7-^f^/U-2-:7 3i::^/V-l- [2- ( 4 - y i^/W) 3:5^/V] -4- 

hy :7/v;^py 1H--Y [4. 

(39) 7-p{5^/l^- 1 - [2- (4-tf^yi^/V) ^f^/V] -2- (2-t°ny/l^) 

-4- hy iH— r ^ij^y' C4. 5-c] ^/vy 

(40) 7-yf^/U-l - [2- (4-e^yv'/V) o^f^/l'] -2- (2-f^T>^y 

/i^) -4-hV y/i^:tu?if-/i^-iu-4 ^^y^ [4. 5-c] =aryy^ 

(41) 2- (2- IH— r ^i^yy/l^) -7-y^7V-l- [2- (4-t*'<yv? 

/V) j^^/i^] -4- h y 7/1^:^0 y^^/v- iH—r ^iJ^i^ [4, 5-c] ^yy 

(42) 2- (2-7y/^) -7 -yi^/U-l - [2- ( 4 - tf^ y >?/V) ^9^/1^] 
-4~hy7/l':^-py^/U-lH-'l'^^i/ [4, 5-c] 

(43) 7-^^/1^-1- [2- (4-t°^yv'/U) ccf^/V] -2- (2-9^:t^/u) 

-4-hy7/V:*-ny^/U-lH— I'^tJ^y [4, 5-c] y V 

(44) 2-:^:i^o^y5^/l^-7-y5^/U-l- [2- (4-t°^yv^/V) ^5^/U] 
-4- h y :7/V':^ny^;V- IH-^ [4, 5-c] ^yvi^ 

(45) 2 -iy^ a^d{^->7U- 7-y5^/V- 1 - [2- ( 4 - 1"^ y v'/l') ^5^/U] 
-4-}']}yjV:tn;i^/U- 1H~4 ^^y^ [4. 5-c] =3ry y 

(46) 6 -y^/^-2-7:t:=L/^- 1 - [2- (4-lf^yv^/^) ^5^/U] -4- 
hy 7/V:^ny^/U-lH-^5i5^)/ [4, 5-c]=¥yy>' 

(47) 6-y5"/W-l- [2- ( 4 - f-i y v^/V) 3^^/W] -2- (2-fny/V) 
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-4- M; 7/L';t-pp{^/V-lH— r ^^i/ [4, 5-c3 

(48) 6 - P«^/V- 1 - [2- ( 4 - t*^ y v^/l^) cng^/v] -2- (2-9^Ti^y 
/V) -4- j^y 7/^;^ppt^;i^_iH— I'^i^y [4, 5_c] dj^/y:/ 

(49) 2- (2-lH— f SliJ'^yy/W -e-p^^/l—l- [2- (4-t°-^yv? 
/U) -4- hy 7yl':t-!3p{5^/V-lH— r^^)/ [4, 5-c2 ^/V 

(50) 2- (2-:7y7V) -6-^5"/^-!- [2- ( 4 - y i//U) Jif^/U] 
-4- b y :7/V';rn;^5^7V- IH-^ ^^>^ [4, 5-c] ^/yy 

(51) 6-^5=-/V-l- [2- ( 4 - y v'/V) - 2- (2-'5=-3^-/V) 
-4- hy :7/l';tin^5^7V-lH-^ ^^V^ [4, 5-c] ^r/y:/ 

(52) 2 - v'^ P ^/V- 6 - ^ 1- [2- (4-t:'^y i^/V) 
-4- hy 7/l';tn^5^/V'-lH-'l' ^iJ^V [4, 5-c] 

(53) 2-^^^i3^:3{^iy;U-6-^^/V-l- [2- ( 4 - y i^/l') 
~4-h})y/\^:tu^^^U-lH—^^^:/ [4, 5-c] d^/ y ^ 

(54) 7-p< h^iX- 2-7^:^/V- 1 - [2- ( 4 - t:°^ y i?/V) ai^^/V] -4 

- h y IH— r 5;^'/ [4, 5-c] 

(55) 2 - 7 31 1 - [2- (4-t°^yv?/V) oi^/w] -4, 7->^hy:7 
/\^:tu;i^/-U-lH-4 ^^"^^ [4, 5-c] =3ryy:/ 

(56) 7-:^»3 0-2-:7 3^=/V-l- [2- (1 -If^^i^^/V) 31^/V] -4 

- h y yjv:tu;<'f-/u-iH-4 ^yy [4, 5-c]. y 

(57) 7-;^on- 1 - [2- ( 1 - If 5^=/^) a^^/l^] -2- (2-t'py 
/V) -4- h y 77^;^np«5^/l'-lH->r [4. 5-c] ^7 y :x 

(58) 7-i^an-l- [2- ( 1 - v'->'^) ^^/V] -2- (2-^Ty 
y/l-) -4- hy :7/U;^np<f^/V-lH— ^^iJ^V [4, 5-c] y > 

(59) 7-^nn-2- ( 2 - 1 H—Y ^ i5^y* y /V) -1- [2- (l-t°^7v^ 
-/U) 3i5^/w] -4- h y 7/V;rPp<f->'V-lH— f [4, 5-c] 

y V 
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(60)7-^00-2- (2-y])/l') -1- [2- ( 1 - i^^/l') ^T/^l 
-4-h}}y^V:tn^^/U-lH — {i.y>^ [4, 5-c] ^/V^ 
iei) 7 -^xin-l- [2- ( 1 - t^^/V) -2- (2-^:j^=^ 

)V) -4- M; :7/V;rP7<5^>'^- IH— f [4, 5-c3 y ^ 

(62) 7 -i^ n o - 2 - v':^' i - [ 2 - ( 1 - i^^c^/V) a:^^/^] 
-4- hy 7/W;ro^5^/V-lH — f^^y' [4, 5-c] =3r/yy 

(63) 7-:^'nn-2— >^ a^df^i^/V- 1 - [ 2 - ( 1 - i^=/V) 
-4- h y :7/V;^op{5^/U- IH — f^iJ^y [4, 5-c] ^/yi/ 

(64) 7-:7/l';^-n- 2 -73i::^/l'- 1 - [2- ( 1 - If'^^ v^c:^/^) ^5^/1^] - 
4-hy77W;^op<^yU-lH— f [4, 5-c] y 

(65) 7-:7/W:^n- 1 - [2- ( 1 - v'^/V) azf/l^] -2- (2-t°o 

y/u) - 4 - h y 7/v;ro ^ 1 H — T^^y [4, 5-c2 Vl^ 

(66) 7-:7/W:e-n- 1 - [2- ( 1 - v'^/'W ^5^/1^] —2- 
yVM -4- hy 7;W:to^^/V-lH-'l' $y>^ [4, 5-c] ^/y>^ 

(67) 7-:7/i.:^C2-2- ( 2 - 1 H— C 5: y /V) -1- [2- (l-f-<7 
>:;?c^/V) oi^/w] -4->i;7yv:^G^5^yv_iH — [4, 5-c] :3r 

y y ^ 

(68) 7 -yjU:tu-2- {2-y))jV) -1- [2- (1 -lf^7v^:=^/V) 
yl^] -4- hy 7/U;^-n7f5^7^-lH-'l' ^iJ^y [4, 5-c] 

(69) 7-7/l/;i-o- 1 - [2- (1 -f^^v^^/V) ^^/V] -2- (2-5^^: 
-71^) -4- by 7yV;rPp<^/^-lH-'l'^t?':/ [4, 5-c] y 

(70) 2 -v'^o^yf^/l'- 7-7/1^:^-0- 1 - [2- ( 1 - tf^^v^^/W ^f- 
yy] -4- by :7/W;^nyf^/l.-lH-'Y ^i/y' [4, 5-c] ^J^Jl^ 

(71) 2-^/:^o^dri//l'- 7-7/W3j-o- 1 - [2- ( 1 - v'^/W) 
/V] -4- :7/v.;^p^^yu_iH-^5:tJ^y [4, 5-c] =apyyv 

(72) 7-^^/W-2-73i=/l.-l- [2- ( 1 - f-i^ v?=/^) ^5^;l^] -4 
- h y 7/W:^0 7{5^/U- IH — r^iJ^/ [4, 5-c] =¥/y>' 
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(73) 7-^^/^-1- [2- (l-t'^^i^^/V) ^5^/1^] -2- i2-\i°n]) 
;U) -4-hVy^l^:tV2^^/u-i-H.-4 [4, 5-c] ^7 U >• 

(74) y-p^^^yU- 1 - [2- (l-t;°^7t?^/V) ^^/^] -2- (2-^Ty' 
y/V) _4- }> y 7;^:^n^^/V- IH—Y ^y>^ [4, 5-c] ^/U^' 

(75) 2- (2- IH— f ^iJ'Vyyl') - 7 - P« 1 - [2- (l-fc''-<^v^ 
=/V) oz^/v] -4- h y :7/V;rcip«f^/V- 1 H — f^iJ^V [4, 5-c] 

(76) 2- (2-7y;l-) -7-y*^/^-!- [2- ( 1 - v'^/U) ^5^/U] 
-4- hy:7>'W::^-ny^/V-lH— f^^y [4, 5-c] ^7 y 

(77) 7 - p« ^/V- 1 - [2- ( 1 - If ^7 v'-zW ^^/V] -2- (2-5^^- 
;l/) -4- hy 7/U;rny9^/P-l H-'f ^iJ^i/ [4, 5-c] y y 

(78) 2~-y^ 7 -y ^/V- 1 - C 2 - ( 1 - t;°^5^i^^;V) ^9^/U] 
-4-hy7>'l':rn7<^>'V-lH-^^;^>^ [4, 5-c] ^ / ]) 

(79) 2 -i/^ v-yu- 7 — y 9=-/^- 1 — [ 2 — ( 1 — f-^^ v^^/V) j:9^/V] 

-A-Y])yMvi:^^;v-iB.-4 ^^^z [4, 5-c] ^y y y 

(80) 6 -7 5^/1^- 2-^31::^ /U- 1 - [2- ( 1 - i^^/l') ^5^/V] -4 
-by 77U';tD^5^/V-lH— f ^iT/ [4. 5-c2^yV> 

(81) e-y^/L'- 1- [2- (l-l:°-<7i^^/^) 31^/U] -2- (2-t°pty 
/w) -4- by 7/V:^-oy^/V-lH— f 5^:/ [4, 5-c] ^y y 

(82) 6-y^/^-l- [2- (l-b:°^7i^=/^) ^5^;>] -2- (2-9^r^/ 
y/V) -4-hy7/W:^ayf^/V-lH-'<^^:/ [4, 5-c] ^y y 

(83) 2- (2-lH — f^^^y"]}/^) -6-7«f^/W-l- [2- (l-t'-^^v' 
^/V) a^5^/U] -4- by 7/V:^ny5^/>-lH— r^yy [4, 5-c] =3ry 

(84) 2- (2-7y/V) -6-yf-/V-l- [2- ( 1 - t"^y i^=/V) ^5^7k] 

-4- hy ^y^i^nyf^-zp- iH — r^^y C4, 5-c] =^yy>^ 

(85) 6 -y ^/V- 1 - [2- (1 - f^yv'— /V) ct5^/v] -2- (2-^3^= 
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/U) -4-hy :7/k;^-np<5^A'-lH— [4, 5-c2 V> ' 

(86) ^l/^jV- 6 - ^ ^/V- 1 - [ 2 - ( 1 - ai^^/V] 
-4- hy 7/^:^0 [4, 5-c] ^jy>V 

(87) 2 - i/iJ^ n ^y/u- 6 - p( 1 - [ 2 - ( 1 - oi^yu] 

- 4 - M; 7/V;^n ;^ 1 H — T ^ i^^^ [4, 5-c] =3^/])^ 

(88) 7-^nci-l- [2- ( 2 - ^/Vxj^ y =/U) J^^yU] -2-7a^=>'W-4 

- M) ^/P:^-^^^^^/^- iH— r ^iJ^v' [4, 5-c]^yy:^ 

(89) 7-^i3n-l- [2- (2 -=^fV^ ]) =^^;V] -2- (2-^01; 
/W) -4-hy y/W:;e-n7^9^/V-lH-^5^>^ [4. 5-c] ^7 y >- 

(90) 7-:J'cio-l- [2- ( 2 - ^yVx)> y c^/k) ai^yU] -2- (2-5^Ty 

y/v) -4- h y yyv;^^^^^^/^- iH-^f 5:^?^^/ [4, 5~c] ^yy;/ 

(91) 7-^t2a-2- (2- IH-'Y y/U) -1- [2- {2-=^jV-^)} 

cc^/k] -4- y :7/^;^cip(5^/i,- iH-^ [4, 5-c] 

y ^ 

(92) 7-^5^00-2- (2-7y/l') -1- [2- (2 -^/VxJn 3 ^/V) ^^/V] 
-4-hy7/U';rnp{5^/V-lH-^^i5^;/ [4, 5-c] 

(93) 7-iJ^nci-l- [2- (2-^yV/J^y =yw) ^5^/1^] -2- (2-5^;^::^ 
/U-) -4-hy 7/l';t-p^9^/W-lH— r^iJ^'V^ [4, 5-c] 

(94) 7-:^nn-2-i/^ci^>'^>'V- 1 - [2- ( 2 -^/Vzh y -/W) J^9^/V] 

-4- hy 7/1^:^13 p^f^/v-iH-^f 5 ij^y [4, 5-c] ^y y ^ 

(95) 7 —-i^ ViU-2- i/^ n^^i/;V- l - [ 2 - (2 -^/V':^v y =:/V) ^i^^yw] 

-4- hy 7/w:^o;»«^/v-iH-^^iJ^y [4, 5-c] ^y y ^ 

(96) 7-7/l';^n- 1 - [2- ( 2 -^yWiK y ^/V) ^^^/V] — 2-73I=/^- 
4 - h y :7/l':^n^5^7W- 1 H— Y 5 ^J^V^ [4. 5-c] ^yyv 

(97) 7 -77U^!3- 1 - [2- (2-^/l'jjAy — /U) ^5^/^] —2- (2-fn 

y/v) -4- ). y7;v;^pp{5^^v_iH — r5^>^ [4, 5-c] ^y y > 

(98) 7-7yu:^t2-l- [2- (2 -^/VjJn y ^^yl^) ^5^/1^] -2- (2-^r 
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y^])M -4-h}}7^\^:tvi;ii';U-lH-4^i^-/ [4, 5-c] ^y])^^ 
{^9i)7 (2-lH — r^iJ^^^y/l^) -1- [2- (2-^/^/j^ 
ynyU) -A-Y)}yj\^-t^:^f-/V-lYi-y(^-^y [4, 5-c] 

« 

(100) 7-7/l':^n-2- (2-7y/V) -1- [2- ( 2 -^/l^Jj^ y ^^9^ 
71^] -4- ]>ijy/u;^ci^9^/V-lH--r [4, 5-c] =3r/yv 

(101) 7-:77W:^P- 1 - [2- (2 -^-/VJj^y — ;V) ^f^7V] -2- (2-^:x 

ri/v) -4- hy 7/w:^ap{5^/i'-iH— [4, 5-c] ^7 y 

(102) 2 -iX:}' d^^'f^/l'- 7 -7yW:^Ci- 1 - [2— ( 2 — =E-/V* y c:i/U) cnf^ 

/V] -4- by 7/w:^n^5^/u-iH— r^iJ^y' [4, 5-c] y 

(103) 2 — i/jJ' v-zu- 7 - 1 - [ 2 - (.2 -^/WsJ^ y =/v) 3^5=- 
/V] -4-hy7/l';rt2^5=-/V-lH— r5:i?V' [4, 5-c] =3r/ ]) > 

(104) 7 -;>< 5^/^- 1 - [ 2 - (2 -^yW:*: y =/V) Jif^/U] - 2 - ai^/v- 4 

■ 

- h y :7;u;^-a y ^/U- 1 H — T ^ i^'y' [4 , 5 - c ] =3ry y ^ 

(105) 7-;^5^/>-l - [2- (2-^/V3j^y c=^yv) J^f'/V] -2 - (2-l:°Piy 
7V) -4- h y 7/W;tn7^/V-lH-'Y ^i^y' [4, 5-c] y >- 

(106) 7 f^/l'- 1 - [ 2 - (2 -^/I/JJK y ::i/U) - 2 - ( 2 -5^T y" 
.y/P) -4- hy7/P;^i2p{9=-/l'-lH— f ^^^'i/ [4, 5-c] =3r/y^ 

(107) 2- (2- IH— r ^:5^yy/^) -7-p«9^/V-l- [2- (2-^/W*;y 
::i/l^) aif^/>] -4- ]s y ;7/u:^D^^y^_ iH-^f ^^ry' [4, 5-c] ^7 

y 

(108) 2 - (2-7y/W') - 7- y ^^^'V- 1 - [ 2 - (2 y =^^)V\ 
-A-Y^)y;Virxi:f^^)V-\Yi-4%^-/ [4, 5-c] ^7 y >- 

(109) 7-^^/^-1- [2- (2-^/U/Jn y ^/U) 3^5^/U] -2- (2-5^^= 

/w) -4- Ky 7;v:rci^f^/>-iH— r [4, 5-c] =3ry y 

(110) 2-i/^ xi^l/'j-jv-l -:^'^)\/- 1 - [2- =-/^) ^5^/U] 
-4-hy:7/l-;rnp{^/^-lH— f [4, 5-c] ^7 y >' 
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(111) 2 -V^ P^^->/U- 7 - pi ^yU- 1 - [ 2 — ( 2 — ^/VjJn y a:.^/!'] 
-4-M;7>'^^cp<9^/V-lH-'1'^iry [4, 5-c] 

(112) 6 - 7« "f-lV- 1 - [ 2 - (2 -^/VjJn y ::i/U) oig^/V] - 2 - 7 :=:>'V- 4 

- hy 7;v;t-op«5^7V-lH— [4. S-cD^yy^' 

(113) 6-^5^7^-1- [2- ( 2 -^/VJj^ y :^/V) ai^^/U-] -2- (2-lfny 

/u) _4-|,ij7/u^npi9^7u-iH-'i'5:^y [4, 5-c] =^yy^^ 

(114) 6 - pi ^/W- 1 - [2- (2-^/k/J^y -7>) 31^71/] -2 - {2-=^TV 
-4- hy 7/V;*-opi5^/V-lH— Y^^J^)/ [4, 5-c] ^/ y 

(115) 2- (2- 1H--1' 5 ^^/y/l-) - 6 - pi f^/P- 1 - [2- (2-^/l'/}Ny 
^5^/W] -4- by 7/U:;rDpi5^/V-lH— r^^J^V' [4, 5-c] 

y ^ 

(116) 2 - ( 2 -:7 y 7V) - 6 -pi ^/l^- 1 - [ 2 - (2 -^/W*; y =71^) a^5^;W] 

-A-\^))y;v:^^:^^;v-nA-^^^:/ [4, 5-c] ^yyy 

(117) 6 - pi ^/W- 1 - [ 2 - (2 y ;:^/U) a^9^/>] - 2 - ( 2 -^3:.:=. 

/V) -4-hy7/^;rnpi^/k-iH-'Y^^y^ [4, 5-c] ^J3:y 

(118) 2 -e/^ 0'<>'5^/V'- 6 -pi ^/W- 1 - [ 2 - ( 2 -^/V-jJn y =-;V) 3.5^/v] 
-4-by7/^^Ppi5^/W-lH-^^iJ^V [4, 5-c]=3ryy>' 

(119) 2 - v^:^' a^d{^>>/U- 6 -pi ^/W- 1 - [ 2 - ( 2 y =/V) cc-^^/V] 
-4-by7/^;^-api5^/L— lH--('^iJ^>/ [4, 5-c] ^/y^ 

(120) A-i/^nzfn \f;v- 2 - 7 1 - [ 2 - ( 4 - 1'^ y v^/V) J^^^^V] 
-IH— Y^iJ^i^ [4, 5-c] =^/y>' 

(121) A-i/^ n tVV- 1 - [ 2 - ( 4 - f^y i^/l^) Ji^/w] - 2 - ( 2 - 
t°c yyw) - IH— ^ ^iJ^i/ [4, 5-c]^yy:/ 

(122) 2, 4-v^7 3i=/l/- 1- [2- ( 4 - tf^ y v^/V) ^if^/V] -lH-^$ 
[4, 5-c] y ^ 

(123) 4-7 3^:^71^-1- [2- (4-tf^yv^/W) Ji^^/V] -2- (2-fcrny 

;v) -iH—f^^v^ [4, 5-c] ^yy:/ 
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(124) 4- (2-7y/V) -2-yzc:=.yU-l- [2- ( 4 - t°-^ U v'/V) ^^/U] 
-IH-'f^iJ^)/ [4, 

(125) 2-7a:^/V-l - [2- (4-t°^yi//V) -4- (2-^^= 

/u) -iH-^^i5^/ [4, 5-c] ^yvy 

{12^) A -i/T ^ - 2~y 3^ [2- ( 4 - t;°^ y i^/W) ^^'^/V'} -IH 

(127) 4-p<y^;^7:/^-2-7a:^/^-l - [2- (4-fc°^y v'/v) :xf^>'^] - 

iH— f^y^/ [4, 5-c] ^/vy 

(128) 2 - 1 - [ 2 - ( 4 - 1"^ U i;yU)c3^5^/U] - 1 H — ( ^^^/i4, 

5-c] ^yy^-4-;:&/^^v^ 

(129) 2-yx. =.fV- 1 - [ 2 - ( 4 - y \/)V):s:.^)V\ - IH— f^i5^/[4, 
5-c] ^/ y >'-4-;i7/V'/j^>f-$ .K 

(130) 2 - 7 31 1 - [ 2 - ( 1 - v^-/^) - 4 - h y 
n;^^;V-lH — r^iJ^V [4, 5-c] =3f / ]j 

(131) 1- [2- (l-tr^yv'ciyw) 3i5^/U] -2- (2-l:'Dy/W) -4-b 
y 7;l';tn^5^/U-lH — f$iJ^)/[4, 5-c]^yyi^ 

(132) 2 -73ir:7V- 1 - [2 - (3 -f ^y v^/v) :x.^]iV\ - 4 - h y 7/^;<^a 

p^^/v—iH — f [4, 5-c]^yy^ 

(133) 1- [2- ( 3 - y i^/U') :^^)V\ -2- (2-t:°py/l') -4-hy 

IH — r^iJ^y' [4, 5-c] y 

(134) 1 - [ 2 - (2 -^yVzis y 3^5^^^] - 2 - 7 4 - h y 7/1^;^- 
tip<^/V-lH— f^iJ^V' [4, 5-c]=ar/y^^ 

(135) 1- [2- ( 2 -^/VTfc y =/>) 3i5^/V] - 2- (2-lfny/W) -4-h 

y :7/v;tn pi 5^/1^-1 H — r^^j'V [4, 5- c] =¥7 y 

(136) 2 -3^ h ^ ^/V- 1 - [ 2 - (2 y ::^/l') ai^^yU] - 4 - 
h y 7/U;tPp<5^>'l'- IH-'i' $y>^ [4. 5-c]=3ryy:/ 

(137) 1- [2- (S-T-f tf^/t^ci [3. 2. 1 ] ^ 3 — I'/V) a^^^/U] 
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-2-:7:iin/W-4- by IH — f ^ [4, 5-c] =¥/ 

(138) 1- [2- (8-T-f If^-^o [3. 2. l];^^i?:/-3 — C/V) J^^/I^] 
-2- (2-1::°ay;V) - 4 - h y 7/V:*-o pi 1 H — r^y>'C4, 5- 

c] ^yyv 

(139) 1 - (2-T^ y^^/t-) -2-73i:=^/V-4- h y 7/1^:^-0;^ 1 H 

[4, 5-c] :3ey y ^ 

(140) 1 - ( 2 -T ^ y ^f^/i^) - 2- (2-t''py;i/) - 4- hy y/V'tn y ^ 

/W- 1 H-^ 5 i5^>^ [4, 5-c]^yyi/ 

(141) 1- (2-^^^ ^/ur $ y 3^^/!^) -2-73i::^yl/-4- h y 7 /W:^ o ^ 

/v-iH— f ^cJ^'y [4. 5-c] ^yy^' 

(142) 1 - ( 2 -i^y 9^/>T 5: J =^^JV) - 2- (2-tfcry/U) -4-hy y )V 
:tny^/V- IH— f 5^)/ [4, 5-c] ^/y^^ 

(143) 2 1- [2 - (3 - fay oi^/l-] -4-hy 

ay^/u-iH— r^iiS^)^ [4, 5-c] =3s-yy^ 

(144) 1- [2- (S-T-^^i^^/W) ^^/>] -2- (2-fay/u) -4-h 

(145) 6, 7. 8, 9-7^ h7t Ko-2-73i=/V-l- [2- (4-f^y 
/V) Ji^;v] -4- h y :7/U;a-ay H-'f 5:^^^ [4, 5-c] ^yy 

(146) 6. 7-v?t Kci-2-7a;-/V- 1 - [2- ( 4 - f^ y i?/V) ^9^/V] 

-4- hy 7/1^:^-0 ^5^/V-lH-^^i?V [5, 4-d] ■J^^a^^iJ' [b] 
t'"yv=>' ^ 

(147) 6, 7-S^t Kd-1- [2- ( 4 - t°--i y v^/l^) :3ig^/V] - 2- (2-f 
ny/v) -4- hy ^/U^^ny^/iz-iH— f ^liJ^J^ [5, 4-d] U^u^-y 
^ [b] h-yv^i^ 

(148) 6, 7-i?fcKD-l- [2- ( 4 - y i^/V) ^^^t-] -2- (2-f" 
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ry'y/V) -4- by 7yU;^n;^5^/U-lH — f^^V [5, 4-d] ^^^Xi^ 

[b] t°yi^v 

(149) 6, Kp-2- (2- lH--^^ir)/y/V) -1- [2- (4-^ 

^yi^^/V) -4- by 77V:;rnp(^7V-lH— r [5, 4-d] 



(150) 2- (,2-y^))V) -6, 7-i?t Kn- 1- [2- 

-9^71^] -4- h y lH->t' [5, 4-d] i^jJ'a^i^^ 

[b] t°yv?y 

(151) 6, 7-v?l:Fn-l- [2- ( 4 - f-^ y 5//^) ^i^^/V] -2- (2-^ 

- %^-/ [5, 4-d] v'^n^:.^ 

9 [b] eyi^:/ 

(152) 2-v'^D^>'^/V~6, 7-i/t Kn-1- [2~ ( 4 - 1:"^ y i?/V) 
5^/w] -4-hVy/l^:tn^f-/V-l'ti — T^^V [5, 4-d] iyi^^a^:/^?' 

[b] ifVi^y 

(153) 2-£/^C2^dE-'>/l<'-6, 7-i^tKn-l- [2- ( 4 - If ^ y v'/V) a: 
5^/W] -4- hy IH — r^:^i^/ [5. 4-d] i^ii^u^y^ 

[b] t°ye^;/ 

(154) 2 - :7 oi^/W- 1 - [ 2 - ( 4 - y v?/l^) ^^/U] - 4 - h y a 

p«^/v-iH— r ^^y^ [5, 4-d] 5^^/ [3, 2-b] fc-yi^'^' 

(155) 2-7a:^/l/-l- [2- ( 4 - t"^ y V^/W 3^^/V] -4-hy7/V^C 

^^/U- IH—r [4, 5-c] [1, 5] i-y^Vi^> 

(156) 2 -7 3i=^/u- 1 - (4 - y i^/l^) - 4 - h y 7/^:^13 ^ ^/V- 1 H- 

[4, 5-c] 

(157) 2-7a:-/V-l- [3- (4-t°^yv^/^) :/ntVu] -4-h])y/^:t 

^ n^^/v-iH — f^i?'^ [4. 5-c] ^yy> 

(158) 1 - [ 2 - (n-:f^/\^7 % y ) ^5^/V] - 4 ^/U- 2 - 1 H 

[4, 5-c] ^yy:x 
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(159) 1- [2- i^l^i^A^r^y^) -4-p«^/V-2-:73:n/P-lH 

[4. 5-c] ^yvi^ 

(160) 4-p^^7U-2-73i=:/V-l- [2- (bJJ :7 3i=/V7«9^/WT^7) 
yl^] -IH-^^iT:/ [4. 5-c] dr/yv 

(161) ^>'V?7V N- [2- (4-p«^/V-2-73i::i/l'- IH — T 5: [4, 

5 - c ] =Sry y 1 — h 

(162) N- [2- (4-pJ5^/l'-2-7ai::^/V-lH-'l' ^y^/ [4, 5-c] ^ 

(163) N - p« 5^/1^- N ' - [ 2 - ( 4 - 7< ^/V- 2 - 7 3. c:^/^- 1 H 5: 4 , 
5 - c ] y 1 -'f/l^) 3:.f^/V] f-:^-^ UT 

(164) N- [2- (4-;»«^/l'-2-7a:::^/V'-lH-^5:^$^:/ [4, 5-c] ^ 

y -4/^) ^^/w] y- ^ ^y:^jv-^i/T % K 

(165) N- [2- (4-p<5^/l'-2-7a:^/l— IH — [4, 5-c] ^ 
y y^-1 — f/V) oi^/w] p-h/Wazyx<.;V/jK>'T^ K 

(166) 1- i2--!fT=^-y y =^^J\d -4-y^/\^~2-y^^/]^~lH — f^^ 

y [4, 5~c] y >- 

(167) [2- (2-:7air^7V-4- h ]) yj\^'^xiy^}V~ 
IH— r^i^'V [4, 5-c] y 1 — Tyl') :3i^7U] T-fehT^K 

(168) 2-y5^/U7'5: y-N- [2- [2- (2-t°o y^W) -4- h y 
T^^^/W- IH-^ ^^i/ [4, 5-c] — {}V\ 3if^/l/] T-fehT 

5: K 

(169) 2-v^y^/l'T^y-N- [2- (2-73^=^/^-4- h y 7/U:^ny5^/V 
-lH-'<5:j?''i^ [4. 5-c] ^/y^'-l— fyw) ^^/V] T-ferhT^ K 

(170) 2 -i^y ^y-N- [2 - [2- (2-fny/V) - 4- hy 
ny^}V-\Yi-4 [4, 5-c] ^yy>'-l — T/^] ^^/V] T-feb 

K 

(171) 2-T^y-N- [2- (2-7a:— /l'-4- b y 7/U::d-n p( ^/U- 1 H- 
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(172) 2-r^/-N- [2- [2- (2-t°n]J/V) - 4 - h V ^/l-^n ^ 

-iH-4^i$^^^ [4, 5-c] .^^-yy^-- 1-^/^3 oif^/u] r-fehT^K 

(173) 1 -T-fe5^/V-4- [2- (2-73i=/V-4- h ]} p ^ 1 H 

-'i'5:i^>^ [4, 5-c] y ^--1— f/i^) ccf^^^u] e^yv^i/ 

(174) 1 - [ 2 - (1 4 - tf^ y i^/v) j^^^/V'] - 2 - 7 ^ici^/v- 4 

- hy 7/u;t-czy^/v-iH--r ^iJ^V [4, 5-c] ^yy:/ 

(175) 7-i?cin-2- (2-t Kn i/:7 ^c:i/lx) -l - [2- (4-t''<y>5 
/U) a^^jvl —A-y])Z7;V:^xi:^i-;V-lB.-4^^:/ [4, 5-c] ^y y 

(176) 7-^nn-2- (2-y h^i/:7 3:c:^7V) -1- [2- ( 4 - y v'/V) 

^5^^^] -4- f y :7/U';^-Dy^/u-iH — [4, 5-c] =¥yy:/ 

(177) 7-^0 0-2- (3-t Kodrv'^a^ri/^) -1- [2- (4-t°^y>' 

/V) ai^/v] -4- hy p'/^:^-pyf^/u- iH— f [4, 5-c] ^yy 

(178) 7-^00-2- (3-y V^i^y ^~/\^) -1- [2- (4-t''^y v'/W 

:t9^/u] - 4 - h y y;\^:txi y 1 h-^ tj^j/ [4, 5-c]=¥yyv 

(179) 7-^00-2- (4-t Ko^^v'^^i— .'U') -1- [2- (4-t°^yi^ 

/u) ^f^yu] -4- hy :7/V;^-oyf^/u-lH— r^^)/ [4, 5-c] ^y y 

(180) 7-:?' no- 2- (4-y h^^/7a:=/V) -1- [2- ( 4 - tf ^ y i^^/V) 

^^/i^] -4- b y 7/v;^oy^/u- iH--f [4, 5-c] =¥yy:x 

(181) 2- (2-t Kade^i^73i=/V) -7-y^/p_i_ [2- (4-k'^y 
;V) oz^/V'] -4- hy :7/U;toy^7U-lH--f 5:^^)/ [4, 5-c] ^ y ]) 

(182) 2- (2-y h^iyyz^:^?^) - 7 -y 5^/1—1- [2- ( 4 - If'^ y i^^/U) 

3i5^/u] - 4 - b y y;\^^v. y ^/v- 1 h-^ ^ [4 , 5 - c ] ^y y ^ 
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(183) 2- (3-t Kn=3^->7a:=/W) [2- (4-t°-<-ye? 
)V) -A-Y^)y!\yirn:^^)V-\Yi-y{%^-/ [4, 5-c] =^y]J 

(184) 2 - ( 3 -pi h =35^v':7^::^/U) - 7 ^/W- 1 - [ 2 - (4 - fc:"^]; i/)V) 
^^/l^] -4- M;7/>:t-n7«5^/U-lH->f'5y>^ [4, 5-c] 

(185) 2- (4-t: Kp:^!^^^^:!!^/^ - [2- (4-1:^^1; 
/V) cc^/V] -4-hV7/l^:tn;A'^;U-lH — (^^^ [4, 5-c] 

(186) 2- (4-^ hdev':7zc=/V) -7-p{5^/V-l- [2- (4-lf^yi^/V) 
3i5^/V] -4- by 771^:^-0 ;^^/V-lH-'f [4, 5-c] ^/ y 

©suiB-^^ (I) (II) ^-^yu'Vi^ 
:^mM^t^'^(Dm-<Dmit^mt vxit. iwm^s- 2 0 e 0 7 8^<2^^3?.tt 

X h7^Kn>' (Tetrahedron) , 5 1^, 5 8 13^(1 9 9 5^) iZM^^tl 
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(CH2)k\ 



XS2 



R'-(CH2)k- 

(vn) 



NH2 




cm 



r'-(CH2)k^ 



R (CH2)k 



X@3 





OX) 



2 0 0'C"^)raX'^jS;i-^ w i: id J; t) . — (VI) cD^fb-a^^^^^ ^ i ii^-e 
xa2^C:fcV^X^i. — (VII) l?^$tb^)T^^i-^^ (VI) (Dit-^mt 

fflT?S^&$-fr 6:1 ilea:*?. (vm) 0'fb-a'#>^#?)wi;6s-et5p 

xm3lc43V^Tf:i. — (VIII) (D'^b'^tI^ffiS^v^btl§ii7c;^jfe^ -B^Jx. 

x@4 ^c*DV^Tf4. — (IX) ©{b-a-ti^iSfco-^^^; (xi) , (xii) , (xiii) 

X\t (XIY) : 
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R^C (OR) 3 (n) 

R'COX (XII) 
(R^CO) 2O (XIII) 
R'COaH (XIV) 



m^m-to ) 

-i^^ (XV) : 

R^CHO (XV) 

^^m^h^m(Dmz.(Dm^:^mt uxti^ #mbs6 0-12348 8-^<:i^m\^ 

Si^$^^Tv^5:3^^fe^^:j:t)^^TtS2fe<D— (xvi) : 




CXVl) 



i^^. RS R^ k, ^u^AISfimri^ii^^^^^l-o ) 

28 



wo 01/58900 PCT/JPOl/00816 



1, 2 P PJ^:?^, 7^ h7 1 Kp7^::^, 1, 4-i^;^-=arf->, ^tJ?/ — 

1-5Ci:tcj;i9. ^(D-|g^ (XVII) : 




cxvn) 



o- 



^^^-e^ -iSiC (XVII) W-fb-a-^^, i^T/ h y T^^/i-iXy^i^lC, 1, 8 
-VT-^}fi^^X2 [5. 4. 0] - 7 - >"r -fe :/<^#ST^ N, N-i^p<^/V 
xK/WAT5:K, ■rh7tFP7^>', 1, 4-i?;^^f->', 1, 2-v'i^nP^ 

^^Ltt^X^^W—B.^ (XVIII) : 
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rMcH2)k 




:i cxvni) 



it)^ R';6S;(7/w-^^-</>SXtt;i7/VJi^>v'/wS-C$jSI&IB-|g^ (I) (DW^-^m 
y >'/V';^nT-fe5^/vS^O#SI*^*-t-S<b^«fe.X«R':d5*-t-|a?ti-^: 
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W£^(DrH^-e. 2 0 OPa <^7K^£E-xr^T 5 ^ d^X^t So 



-tST^yg-e&S'fb-a-'^v xtiR':6sp^-rs (ch,) .StJij^-g-unevN 
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^;t^xT:^— b, 1 H- fc'^ >^-/^- 1 -:«77Vj}?=¥f-5 i^':/. 

^-rs (CHj) kS^^:j^•^UJ'^v^^mJ^^±^^:T/^^/^XXtt'<^^v'/^&^«^^l 

« 

-fb-a-ife. fcSv^^iR^;^s||^i-§ (CHj) ,»^^:ijg^L75:v^Sij|Jl^±{cT/^=I^ 

^m. fe5v^^iR=^^sp^-r6 (cHj) kS^^:^-a•b^fev^g3^lJl^±^-''^^<^/'yT 

•vh^it^^^. v'yf^/V'T^:/, y^/wr^;^, ^:xv'/uT^i^^<^#«T$ 
SJSI-'S t i t) ^ f&is-j|g^ ( I ) tm-tr % y S±{ct ^ y t/i^^ 

/^*Xf±T^ y 7 J ^ ;vm^m.Wk^t LT^f'S'fb'a-^f.fe-SV^ttR^jiS^i- 
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o o 




(xxn) (xxni) (xxd (v) 




PQOV) 



Xg6^^:*5V^-Ctt, — (XIX) <Z)'fb'a^i^^= h n p< iJr :/^^V^T. N, N- 

-y:^ =f-)\yi^;vj^ r % K, -J:^ ^/u;^/!^^ =^5^ K, x h 7 t K n :7 ^ b /ujc ;y 
#'Z)«^>. h y y !J7 A. ;«7 y tert-y h^i/ F, tK* 
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TM7 iZ:tS\,^Xti. — (XX) (D^t^m t. 1^<D-^^ (XXV) X}t (XXVI) : 

R'COX (XXV) 
(R'CO) 2O (XXVI) 

^ (XXI) o-fb-a-tJ^^^iii^a^Tt^o 

JlU7<Dm<D:^W:tVX. l^<D-m^ (XXVII) : 

R'COjH (XXVII) 

-nsc^ (XXI) ©'fb'a-^^#5::td5-et5„ 

(XXI) (Dit^m(DllkCm(DmJ&:^W:tVXyi. XS8^CjoV^-C. -jg^ 
(XXII) X^^tl^it^m^. -B^ (XXV) , (XXVI) &5V^^± (XXVII) T;^ 
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2 0 o°c©KX'^;&§i^T#e3ti/'5-^^ (XXIII) x^^^n^it^^^. xmi 

-^^ (XXIV) T^^nsib-^^^i^fl^Lfcmt::. xmi oxfii i 

y y y !>A tert-^" h K, TK^^fb^ h y ^J^^OM^ 

0#ST. 0°C;6^f>^3^©jlMft©P^-e^jSi-SC:<i:{cj; 19, (XXI) (D 

JLU 1 2 joVNT{4. -Wi^ (XXI) (^{b-a^tiSrx 4 -i^y^ ^/VT ^ y t;° y v?^, 

(V) (D^t^m^n^:Ltt^x^^o 

:^mmit^m(Dm^^m^:is\,^xmmmnxi-i^mi^t vxmM^ti^-^^ 

(VII) , (XVI) , (XVIII) ~ (XXIV) XTT^^^^it^m-i. -^^A^^t^mxh 

5o f!lx.tf. Journal of Medicinal Chemistry, 40^, 1779M(1997 
¥) , -7T—^i^=^'-y^-{ ' '^^l^'f-y (Chemical Pharmaceutical 

Bulletin) , 2 4#, 431H (1976 #) , (Synthesis) . 5 0 

5H (1 9 8 0^) , -f' i^^—T/u ' :t:f • :t-:tf-iyi^ • h V - (The 

Journal of Organic Chemistry) , 50^, 1 246M (1985^) , i/^ — 
• :ty • n -f-^f ^ V ry^ - ^ ^ h V ^ (Journal of Heterocyclic 
Chemistry), 2 1^, 1 3 4 5 K (1 9 8 4^) ^(CM^^tbTfet) , -ttl^tC 
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ji;/^^^^/^? ;^:*/Vi/!j7A, ^^T/^7t Wkx^'T'^', 

^T^zMit^^m, u^Mii^^^'m, :ijjv'r^y^x2^^) , a-^-r^^^j (t 
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mK.\t. m^^A(D^^, -Bii: UT. MpS-^-CO. 1~1 0 0 Omg 

«Rfi:^T?0. 0 1~5 0 Omg^^^l P lEX}tWcM\^^nXl&^-t^^t 

&^T. :^^m^0^mRumMmi^^'ox:^hi^M.i^^Kmm-t^i)K :^mm 

:^7;U7j?::z/V^, Me : ^/'VS, Et : ^^^l^^o 



7-^nD-2H-3, 1 2, 4 - 1 H-v?;*->' 1 4 . 
4 g Ov^7« K 1 2 Oml ^^^(C, M^:^; y r>i^ 2 0 . 1 g&lK:^ h 

o^iJ'^lS. 7ml^;!jP^T40 "CX 2 4 B#F^^^ bfCo - h c p< 
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TcSt^^-^ff-lit CsH^C 1 N2O3 

C, 44.77; H, 3.29; N, 13.05 
C. 44.73; H, 3.27; N, 12.99 



1 (D:^m^^^ X. 0nm 2-4 (Dit-^m^m^o 

2' -T:5y-4' — 7/^:^0 — 2-^ hoT-fe h73iy >- 

Sjg^^^K g^m^^yw- v^-ryT^ptvi^^-x/i- 
ii!^ 117-118 °c 

C, 48.49; H, 3.56; N, 14.14 
Hi^'llt C, 48.71; H, 3.68; N, 14.20 

n^^mm mm^^^i— i^^yyn M-ju^i^y^/v 

MM. 9 6-97^: 

aHlt C, 55.67; H, 5.19; N, 14.43 
HS^-lit C. 55.69; H, 5.04; N, 14.42 
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W^^B^B WfM^"^^^- -y^y-fu tvvoi— 

M 100~101'C 

®^{it C, 55.67; H, 5.19; N, 14.43 
Hi^^S C, 55.67; H, 5.07; N, 14.43 

2' -T5y-2-iihc2T-fe h^^iy :X7. 6 5 g © h /Wo: 5 0 ml H^?^ 
LT 1 0 . 7 g (h^m^^ i^#fCo 

NMR;^^:^b/W S (CDCI3) ppm : 5. 96 (2H, s) , 7. 36 (IH, t, J=8Hz) , 7. 68 (IH, d, J=8 
Hz) , 7. 79 (IH, t, J=8H2) . 8. 80 (IH, d, J=8Hz) , 12. 14 (IH, brs) 

V (KBr)cin"^ : 1734, 1680 
h/Vm/z : 276 (M") 

2' - (^^)/l'/UT5; 7) -2-- hDT-fe h^ji/ ^ 

2-7a:::^7V-4H-3, \ —<l/9 ilT^^-Jl^- ^-iT^ ^ . 7 2 g , 

;*!;i>i^4. 96g, -hci7<^>2. 1ml ^TJ?v=p«f-yWx?./l'*^iy K2 9ml 
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7k^TJ«S^^a:5^/VT?J©i5fci5fcr^Lr. 5. 9 4 g<0^^#.^H^^#fCo 
NMR^^^ h/V 6 (CDClj)ppm : 6. 00 (2H, s), 7. 21 (IH, t, J=7Hz), 
7. 54 (2H, t, J=7Hz) , 7. 59 (2H, t, J=8H2) , 7. 75 (IH, t, J=8Hz) , 8. 05 (2H, d, J=7Hz) , 
9. 09 (IH, d. J=8Hz) . 12. 08 (IH, brs) 

IR:^^^ Y/U V (KBr)cm"* : 3312, 1692, 1668, 1590, 1306 
-x';^;^^^ b/Um/z : 284(lf) 



\ 
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m 






7 




0 

CF3 


NMR 6 (CDCl3)ppm:2.32(3H.s),5.48(1 H. 

Dr5Ao.o 1 \ 1 n,a,vF-onZA/-oo^in,aa,u=o^nzy,/./ 

3(1HAJ=2Hz) 

IR 2/(KBr) cm-':3352,1738 

MS m/2:289(M*-l) 


8 


J 


D 


0 

^NHCOCFa 


gSJUfeSSSCAcOElHso-PraO) 
mp, IDz lOo 

Tc^^flfiii C10H6CIF3N2O4 

SMffi C, 38.67; H, 1.95; N, 9.02 
C. 38^; H. 1:97: N. 8.98 


9 




0 


mp, izy— loU Lr 

5c^5J^«f <1 CtoH6F4N204 
aHfil C, 40.83; H, 2.06; N, 9.52 
HSIIg C. 40.79; H. 2.10; 9.58 


10 




O 


^feSSSCAcOEtHso-Pr^O) 

inp, lOl IDZ Lr 

5n^^^«fil C„H9F3N204 
Sifflfii C, 45.53; H. 3.13; N. 9.65 
Hilffi C, 45.53; 3.05; 9.77 


11 


Me 


0 

^NHCOCFa 


^felg^CAcOEtHso-PraO) 

mp, 131.5-133°C 

Ttmi^ViU C„HeF3N204 
aifflffi C, 45.53; H, 3.13; N, 9.65 
HS^ffi C, 45.55; H. 3.07; N, 9.61 


12 


C 


0 

^NHCO— <3 


ilfe3gra(AcOE1Hso-PrjiO) 
mp, 1 39.5-1 40.5*'C 
TC^^J'Sf fit C,2H,2N204 
aiifi C, 58.06; H, 4.87; N. 11.29 
C, 57.99; H, 4.89; N. 1 1 .32 


13 


• 0 


0 

^NHCO-^ 


IS&1Sfcm-4^S(MeOH) 

mp, 196.5-1 98.5*^0 (^J*®) 

TC^iJ^flf fit CiaHtoNzOg 
airali C. 56.94; H, 3.68; N, i022 
HiSfil C, 56.95; 3.76; N, 10.25 


14 


0 


( 


> 


mp. 1 76.5-1 77*t(»») 

7C^5^*f fit Ci3H,oN204S 

aiiffi C. 53.79; H. 3.47; N, 9.65 
HS^M C. 53.71; H. 3.55; N. 9.61 



41 



wo 01/58900 



PCT/JPOl/00816 



1 5 

3-=^ ha- 2- M;7/V:^o^5^/u-4-^y U y^/^ 
2-:=:hn-2' - (hV7Jl^:tr2T±'^J\^T^y) Tthy 0. 5 
glkV'A—-y;^'f'7Vr%J\f]) i/VS. 5 7 g(OT h ^ t V^yyl^Q 0ml 

3 0 :^)-rajl$fE bfco ^^i-a-i^fCTK^^Pxi. 1 0 %mk^M^X p H 1 JcHlg 
5 0 g©J^^<Sr#;fe, i^^3i5=-/V'd*bSii§^UTs #|^i&^2 4 5~2 5 4t:© 

C, 46.53 ; H, 1.95 ; N, 10.85 
C, 46.40;H, 2. 12 ; N, 10.95 

#%^J 1 5 CO;^jfetC^oT^ 1 6 ~ 2 4 (Dit^^^m^o 
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OH 










Rio 




16 


Me 


H 


H 


ll*lfe^^(EtOH-AcOEt) 

TcM^^M CiiHTFaNeOj 

C, 48.54; H. 2.59; N. lOitd 
G, 48.53; H, 2.78; N. 10.39 


17 


H 


CI 


H 


il-&@S(AcOEt} 

IliP, jLO/ JL.*tif \^\^f-^^J 

TiMi^^B. C,oH4CIF3N203 
aiiiii C, 41.05; H. 1.38; N. 9.57 
HS^ii C, 40.94; H. 1.46; N. 9.52 


18 


H 


F 


H 


2fe^-felE4^^(AcOEtHso-Pr20) 
mo 270-273°C(^M) 

TC^i^flf fit C,oH4F4N203 
aiSli C, 43.49; H, 1.46; 10.14 
HS^^ C. 43.61; H. 1.67; N, 10.28 


19 


H 


Me 


H 


mp. 222-224°C(#^) 

^c^^J-fif ill C„H7F3N203 

airafil C. 48.54; H, 2.59; N, 10.29 
Hilll 48.58; H, 2.61; 10.35 


20 


H 


H 


Me 


llfeSSra(n-Heptane-iso-Pr20) 

mp, 156-157*t 

^^^fif fit C11H7F3N2O3 
aHfil C, 48.54; 2.59; N. 10.29 
HHM C, 48.82; H. 2.76; N. 10.37 



43 



wo 01/58900 



OH 






-R2 




21 




m&$&£(MeOH) 
mp. 300*tEl± 

5c#i^*f iS C„HtoN203 
9§n^ C. 62.60; H. 4.38; N, 12.17 
HSIIi C. 62.48; H, 4.47; N. 12.14 


22 


-Ph 


mp, 300*t:ja± 

TC^i^Sf IS CisHioNjOa 
aiftffi C, 67.67; H, 3.79; N, 10.52 
miffi C. 67.44; K 3.88; N. 10.44 


23 




MISSCMeOH) 
mp, 3OO*feJ0l± 

TcMii^VrM C,3H8N204 

mSmm 0, 60.94; a 3.15; N. 10.93 
HSIffi C, 61.00; H, 3JZ9; N. 10.91 


24 




llfe:^"jXAtt*(MeOH) 

mp. soo^'cjeii 

57.35; H. Z96; N. 10.29 
SI®M C, 57.27; H, 3.13; N. 10J23 
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2 5 

i^mt y :/ 5 0 ml (om-B-m^ i o o 'c-e 2 mmmw ufco nif^^^j^^m^^^Tk 
m^iim^xm^m^u sa^Tk^^mm^^^vfc, B&^n-^zf^yxm^i.x 

12. 6 g <D«^Jg^^#fc„ n-^:/iJ^ ^:6^f5S^^H LT. ii!^ 1 1 9 ~ 1 2 
yL^^^W. C10H4C 1 F3N2O2 

C, 43.42 ; H, 1.46 ; N, 10. 13 
C, 43. 32 ; H, 1. 63 ; N, 10. 16 

##^J 2 5 <D:^m^^^X, ##^J 2 6 ~ 3 4 Oit^m^WCo 
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CI 










Rio 


1 


26 


Me 


H 


H 


^H'fe^ S(rr-Heptane) 
mp, 1083-109.5*t 
5u^#f® CiiHeOIFaNaOj 
MWSM C, 45.46; K 2.08; N, 9.64 
msa^ C. 45^7; H. 2.22; N, 9.52 


27 


H 


CI 


H 


Sijti^M'^tSCn-Heptane) 

mp, 91-91. 5*t 

Tcm^ViM C^oHjCljFaNjOj 
agifttt C. 38.61; H. 0.97; N. 9.01 
unit C. 38.85:.H, 1.19; 9.07 


28 


H 


F 


H 


3Eflfe#tttS(n-+Ioptane) 

mp. 52-~53^C 

TcMi^^B. C10H3GIF4N2O2 
WmB C, 40.77; H. 1,03; N, 9.51 
USS® 0. 40.60; H, 1^8; N, 9.55 


29 


H 


Me 


H 


SlfelSraCrr-Heptane) 
mp, 110.5-1 11. 5*t 
TvMi^VTW. CitH^CIFaN^O^ 
ainii C, 45.46; H, 2.08; N, 9.64 
IgSliS C, 45.32; H. 2.22; N, 9.60 


30 


H 


H 


Me 


il-g^^ASCrr-Heptane) 

mp. 128-129*^ 

TC^flfM CiiH^CIFaNzOj 
9il6ffi C, 45.46; H. 2.08; N. 9.64 
HHIi 45.34; H. 2JZ8; N, 9.63 
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CI 










31 




^fe^SCn-Heptane) 
mpj 16-1 n't 

ailiS C, 57.96; H, 3,65; N, 11J27 
SISIfi a 57.94; H. 3J6; N, 11^8 


32 

« 


-Ph 


^fe:^yXAJKS(AcOEt-n-Heptane) 

mp,1 49.5-1 51 "C 

5cS5^«f iS CisHgCINzOa 
SHii C, 63.28; H, 3.19; N, 9.84 
Hilil C, 63.03; H, 3.38; N. 9.81 


33 


Y> 


gfelifelSSCso-PraO) 
mp.1 43.5-1 44.5°C 

ailffl a 56.85; H. 2.57; N. 10.20 
HillS C. 56.69; H. 2.76; N, 10.11 


34 




tifeS^Oso-Pr^O) 

mp.105-107**C 

7G^^4ffM CY3H7aN202S 
aHfil C. 53.71; H. 2.43; N. 9.64 
HS^fii C. 53.76; H, 2.61 ; N, 9.58 
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3 5 

3i^y-8-rif tfv'iJ^ p [3. 2. 1] ;rj5'^^'-3-:^7/l'Jj?:/M^5^7H 

0 . 3 g y -/W 3 0 ml ^tC, 7lcJ^St#T^ Zl^il-^ t^rt-Zf^fV 1 3 . 
5 g oy ^ y -/V4 0 ml ^^<I:?^T ^i^-C 1 . 5 ^F^SI# Lfc, ^J^i^^^lK 

|g* b-r. 1 6 . 0 g ^#fCo 

NMR;^^i>' h/l^ 6 (CDCl3)ppm : 1. 24(3H, t, J=7. 5Hz), 1. 47 (9H, s), 

1. 58-1. 77 (4H, m) , 1. 79-2. 06 (4H, m) , 2. 75-2. 84 (IH, m) , 4. 11 (2H, q,. J=7. 5Hz) , 
4. 13-4. 37 (2H, m) 

I R^^^ YlV V (liq. )cm"' : 1736, 1698 
3 6 

3:^y-3-t Kndri/y^/V-S-Tiflfv-iJ'n [3. 2. 

Jt=^y-3-^h^v^;^7/Wj;3<— /V-8-T1f Ifv'^n [3. 2. 1] -t-!; ^l^ 
-.8-:*7^JKV^tert-P^'9^/H 5. 8 g COx h 7 t 7 7^/6 5ml^^^^^:, 
Tk^-fkiJj^I^^-^ hU !>A6. 3 0g^;&n;t, i!JcV^l?^t&3l#Ty iJ^y — 7^4 Oml 

NMR h 6 (CDCl3)ppm : 1. 29-1. 78 (7H, m) , 1. 46 (9H, s) , 
1. 88-2. 13 (3H, m) . 3. 44 (2H, brs) , 4. 12-4. 35 (2H, m) 
I R;^^^ V)V V (liq. )cm"* : 1696 

3 7 
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3^^y-3 - i5'^^/U/jNz^yk:t^v'P«^/^) -S-Tiftfv-^n [3.2. 
1 ] :t^^y-~8 -j^/V^K^-^ tert-^f^/V 

8 -:«7/W7j?y^ tert-y5^>'V 14. 6 g (Dx h7t Fc377>'60nil ^^^{31, 

9 ml ©■x h 7 1 K n :7 9 >- 1 0 ml mm^MT u 20 ^m^mmw ltco Rjtm 
mm^m* Lx. ^n^mi^ 1 9 . a g ^mco 

NMR h/U d (CDClj) ppm : 1. 36-1. 71 (6H, m) , 1. 47 (9H, s) , 

1. 92-2. 06 (2H, m) , 2. 25-2. 37 (IH, m) , 2. 99 (3H, s) , 4. 00 (2H, d, J=6. 5Hz) , 

4. 15-4. 35 (2H, m) 

I R;^^^ h/V V (liq.)cm'^ : 1692 
##^J 3 8 

3^=afy-3-i/Ty p<^/U-8-Tlft'^X^P [3. 2. 1] :ti^^:y-8- 
=^^y-3 - {:^^ly:^)V^=^jV:^^=i/:^=f-)V) - 8 -T1f tf->'i{' n [3.2. 

1 ] ^ ^- 8 teit-zfi^/l^ 19. 1 g <Di/;?« ^Jl^:^j]^:i^^-y K 

9 Oml^^l^t, iXTWb-:^ h y 6. 3 0 g]g.t;?3 !J?'^b•:^ !>A0. 90g 

4 . 3 g ^#7ho 

NMR;j?>^^ h/U 6 (CDCl3)ppm : 1. 39-1. 79 (6H, m), 1. 47 (9H, s) . 
1. 90-2. 07 (2H, m) , 2. 15-2. 32 (3H, m) , 4. 13-4. 37 (2H, m) 
IR:^^^ h/l^ V (liq. )cm"' : 2248, 1694 



%^fij 3 9 
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:^^y-d- {2-r^y:x.f-/l^) -S-Tiftfv-^D [3. 2. 1] 

:^//Vxft>Sfetert-7'5^/V 14. 1 g ©y ^ y —/U4 0 0ml ^^(C, 2 0 %Ty^ 
^y-Z^^S 0ml &tJ«7^-^5'^/W3ml ^iRX.T. 30t;, SOPa 

(^7K^JEr-7Ki^» U/to mm^m^'^. ^j^^SrS^LX. ^^Jfefl^^^*: l 3 . 
2 g $r#feo 

NMR ^ ^iJ7 }, 5 (CDCI3) ppm : 1. 25-1. 75 (8H, m) , 1. 46 (9H, s) , 
1. 79-2. 07 (3H, m) . 2. 55-2. 87 (2H, m) , 4. 03-4. 40 (4H, m) 
I R;^--^^ h/l' v(liq. )cm"^: 1694 
'x'j^^X^ h>/Wm/z : 255 (r+1) 

#%^4 0 

4- [2- [ (3-=hn-2- hiJ7/^:tny5^/l/^y i;>^-4— T 

4_^pn_3_ - }.p_2- hll 7>'W;^Dy f^/l^^y y>'3. 78g,4- 
( 2 -T ^ y - 1 - y tert->^5^/l- 6 . 2 4 g RX^ 

^SI*yi^7Al. 8 9gON, N-v^y ^/V-JiN/WAT^ K4 OmlJgl^?^^. ^it 

X/VT??fe#LT 5 . 4 6 g 01^6% ^#fco v^-f tVVoi— 7"/W;e)^b#^Hs L 
i|il;^135. 5~136. S'COilfej^S^^fCo 

SMfi C, 56.40 ; H, 5.81 ; N, 11.96 
||®^|| C. 56.29 ; H, 5,72 ; N, 11.88 

0^^m 4 0 (D^mK^^ 4 1 ~ 5 5 (Dit-^m^m^o 
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41 




HfeiSSOso-PrjO) 
mp, 148-149*t 

5c^»«f <i C„H26F3N504 

aiifii C. 53.73; H. 5.58; N, 14.92 
HSIM 53.65; H, 5.49; N, 14.98 


42 




llfe:^«jXAJKS(AcOEt-is<r-Pr20) 
mp, 130-13rC 

7C^i^*f fit C2,H25F3N40s 
BRiffl^ C 53 61 - H 5 36- N 1 1 91 
HSIffi G, 53.43; H. 5.20; N. 11.85 


43 


1 

Boc 


llfeS^(MeOH) 

mp. 1 43.5-1 44*'C 

TuBi^^M. C22H27F3N4O4 
WmW. C, 56.40; H. 5.81; N, 11.96 
HSIffi C, 56.37; H. 5.77; N, 11.93 


44 


BocN'^^^^^^^^^^^ 


llfe«tlcS(AcOEt-iso-Pr20) 
mp. 151-152*t 

TcMi^^M C24H29F3N4O4 

Bliffifit C. 58.29; H, 5.91; N, 11.33 
C. 58.23; H. 5.92; N. 11J27 


45 


BocHN- 


Hfett^^Gso-Pr^O) 

mp .155-156.5**C 

5c^^SHS C„Hi9F3N404 
Siifil C, 51.00; H, 4.78; N, 13.99 
HSIffi C, 51.07; H. 4.87; N. 14.10 


46 




MigS(MeOH) 
mp. 128-129^ 

TtM^^M C„H,5F3N402 

aii^a C. 51.22; H. 4.61; N. 17.07 
Hifeii C. 51.12; H. 4.63; N, 17.10 
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47 


Me 


H 


H 


llfe3g^(AcOEiHso-PrjO) 
mp, loo loy u 

TCfg^J^ffffl C23H29F3N4O4 

aft® C, 57^5; H, 6.06; N, 1 1.61 
Slltii C. 57.28; H, 5.98; N, 11. 52 


48 


H 


CI 


H 


SEllfeiea(AcOEtHso"Pr20) 

ffll6<i C. 52.54; H. 5.21: N. 11.14 
HgfelS C. 52.57; H. 5.18; N, 11.12 


49 


H 


F 


H 


Jtfe:>''jXAttS(Ac0ElHso-Pr2O) 

inp, iwsi io\f Vr 

7Clfe^>*fi® C22H2BF4N4O4 
aHfit C. 54.32; H, 5.39; N, 11.52 
USSM C, 54.39; H, 5.52; N, 11 .34 


50 


H 


Me 


H 


^feS^CAcOEiHso-PrjO) 
mp, 1 44.5-1 45.5^C 
Ttmi^IRm C23H29F3N4O4 
mSmB C, 57.25; H. 6.06; N, 11.61 

Hil^ 57-29; H. 5.99; N. 11.58 


51 


H 


H 


Me 


mp, 137.5-138.5^ 
5c^i^W11 C23H29F3N4O4 
Siftffi C. 57.25; H, 6.06; N. 11.61 

HS^Ifi C, 57.05; H. 6.00; N, 11.58 
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BocN 










52 


V 


SffetM*a{MeOH) 
mp, 149-150^ 

TcS^ffi fii C24H32N4O4 

ffliifii C, 65.43; H, 7.32; N. 1Z72 
HSIfi C. 65.35; H. 7.24; N, 12.66 


53 


HPh 


NMR d (DMSO-d6)ppm:0.90-1 .05(2H.m).1 .37(9H.s).1 A 

0-1 .55(1 H^Xl .55-1 .65(4H^X2.65(2H,t, J=1 2Hz),3.25( 

2H.q,J=5.5HzX3.80-3.90(2H,m),7.39(1H,tJ=5.5H2)J.4 

0-7.50(5H,m),7.61 (1 H,t J=8HzX7.79(l H.U=8HzX7.89( 

1 H.d. J=8H2X8.46(1 H,d.J=8H2) 

IR V (KBr)cnni"^3368,l 692,1 530,1 368 


54 




MfeSe^Gso-PrzO) 

mp. 1 25.5-1 27.5*te 

tE^^WM C25H30N4O5 
SiffiiS C, 64.36; H, 6.48; N, 12.01 
USUI C, 64.30: H, 6.39; N, 11.94 


55 




lifeiatM^cSOWIeOH-iso-PraO) 
mp, 136-137*t 

TzMii^VrM C25H30N4O4S 

C, 62.22; H, 6.27; N. 11.61 
HSIIEC. 62.05; H, 6,15; N, 11.46 



53 
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##M5 6 

4- [2- [ (3-T^y-2- h y 7/V;^np<5^/l^^y y :^-4— f/W T 

^^^T^ iS^l:^ y • AtK^^j 1. 34g(^)y^ / 2 o ml ^tCTK^-fb 

jj^i^^fnf h y i^Ao. 2\z-^mm.. 4- [2- c (3-r^hn-2-hy 7 

^ tert-:/f^/V 5 . 3 0 g©x h7 t Ka77>'2 0ml iJ'/WVS 0ml 
^l^«X.fco ^fcV^X^ 7Km{b^!>^-:J- h y 1 . 5 0 g ^ii>*-f oJnx.fc^. 

4-^1 : 2) ^mm^h\.tL^y^)lJ¥)^^'7i>^^n-^\'^'7'7 ^-'QnWi\^. 
P4 yT'D tVl-oi— r/l^i: n--^7*^ l^Om^X^^^VX 4 . 4 7 g ©gfeH-fej^HH 

~ 9 5 X:(Dm-&^^ ^#fc„ 

Sife'flt C, 60.26;H, 6.67;N, 12.78 
Hi^'fit C, 60. 10 ; H, 6. 57 ; N, 12. 76 

5 6 <D;^5&K:=B&or > 5 7 ~ 7 1 0>fb'^#»^#fCo 



54 



wo 01/58900 PCT/JPOl/00816 










57 




NMR 5 (CDCl3)ppm:1.48(9H,s)^48(4H,t;J=5H2)Z52(2HXJ= 
5H2).3.36(2H.brs).3.51(4H.tJ=5HzX4.46(3HJ)rsX7.45-7.50(2 
H,m).7.90-7.95(1 H,in),8.00-8.05(1 H,m) 
IR 2/0iq.)cm~^:3484,3364,1696 
MS m/z:439(M*) 


58 


* 


NMR d (CDCl3)ppm:1 .47(9H.s),1 .75-1 .85(2H,m)Z60-2.80(1 H, 
m)Z9a-3J 0(1 H,mX3^5-3.37(l H,m).3.42-3.53(1 H jn),3.57-3. 
73(2H,mX3,77-4.07(3H,fn).4.34(3H.brsX7.48-7.55(2H,m),7.83 
-7.88(1 H,mX8.01 -8.06(1 H.m) 
IR yOiq.)cm~^:1696 
MS m/z:439(M*-1 ) 


59 


(X 

N ^ 
1 

Boc 


IfeHfeiSSGso-PraO) 
mp, 122-123°C 

TuBi^^W, CaH29F3N402 
3Sli@ a 60^6: H. 6.67: N. 12.78 
HS^M C, 60.30; H. 6.55; N. 12.69 


60 


BocN^^-^^^^^ 


^•6:^yXAtt^(AcOEt) 
mp. 149-150*t 

7C^4J^*f IS C24H31F3N4O2 

aim 62.05; H. 6.73; N, 12.06 

HS^fil C, 62.02; H. 6.77; N, 11.96 


61 


BocHN- 


StStfe^SGso-PraO-n-Heptane) 
mp. 97.5-98°C 

5cS5^Wfii C„H2iF3N402 
311111 a 55.13; H, 5.72; N, 15.13 
HS^ii C, 55.09; H, 5.72; N, 15.09 


62 




NMR S (CDCl3fepm:2.32(6H,s)2.39(2H,t, J=5.5HzX3.35(2H,q.J 

=5.5Hz).4.38(1HJ>rs),4.66(2H.brs),7.45-7.55(2H,mX7.95-8.00 

(1H,mX8.00-8.05(1H.m) 

IR y (Iiq.)cm^^:3488,3356 

MS m/z:299(M*+1) 
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63 


Me 


H 


H 


^'felSraOso~Pr20-n-Heptane) 
mp, 77-78 C 

TtMi^^^ C23H3,F3N402 

3SiHi C, 61.05; H, 6.91; N. 12.38 
M^W. C. 61.09; H, 6.80; N, 12.43 


64 


H 


CI 


H 


SEHfeiteSGso-PraO) 

mp, 126.5-127.5 C 

5£dl^>ffi'fil C22H28CIF3N4O2 
aiftffi C. 55.87; H, 5.97; N, 11.85 
Hl^fi a 55.94; H, 5.91; N. 11.75 


65 


H 


F 


H 


mp, 90 99 Lr 

7c^5^tf^i C22H28F4N4O2 

SUffl C, 57.89; H. 6.18; N, 12.27 
^S^fil C, 57.99; H, 6.39; N, 12.07 


66 


H 


Me 


H 


SEiife^SSGso-PraO-n-Heptane) 
mp, 108-109°C 

yiM^MfU C23H31F3N4O2 

suit a 61.05; 6.91; 12.38 
Hi^fil C, 61.01; H, 6.92; N. 12.13 


67 


H 


H 


Me 


^'feiSraGso-PrjO-n-Heptane) 
mp, 105-106^ 

TiMi^^U C23H3,F3N402 

3S^ifi C. 61.05; K 6.91; N, 12.38 
HS^M C, 61.06; H. 6M; N, 12.20 



56 
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BocN 






-R2 




68 




ife?lfetM^S(AcOElm-Heptane) 
mp,1 50.5-1 52^C 
5c^4J^*f ifi C24H34N4O2 

C. 70.21; H. 8.35; 13.65 
Hi^fii C. 70.13; H. 8.22; N, 13.55 


69 


-Ph 


^iH'&iiSSCAcOElr-n-Heptane) 

mp.l 13.5-1 15°C 

7C^»«Tli C„H34N402 
3aifflffl C, 72.62; H, 7.67; N, 12.55 
Hi^fii C, 72.69; H. 7.64; N. 12.53 


70 




mtfeS^Gso-PrzO) 

mp,106.5-108°C 

7C^5^#f fil C25H32N4O3 

C, 68.78; H, 7.39; N. 12.83 
C, 68.68; H. 7.18; N. 12,76 


71 




llfe:/«jXAH^S(AcOEt) 
mp,129.5-131°C 

Ttm^^m CKH32N4O2S 
aiifii C. 66.34; H. 7.13; N. 12.38 
HSIIt 66.25; H, 6.92; N, 12.29 



57 



wo 01/58900 PCT/JPOl/00816 

7 2 

1 - [ 2 - [4 - (1 -tert-:/ b ^i/;i;yi-#:::^/^) y i^/V] a^^jU^ - 2 
-^'oi-TV- iH-^^^j/ [4, 5-c] =¥yy:/ 5-;^^i/K 

4- [2- (2-:7^:::i/U- IH-'f [4, 5-c] V 1 -^f 

/U) j^^yv] - 1 -If^JJ tert-:;^5^/W3. 6 7g©l, 2-^^ 

^M-T? 3 0 ^mmw bfco i o %7i<.miti- h V ^J^:i^mm^M^x 

p H 1 0 izMML. 1 , 2 - v^i^ p no^i? i/T^jiiii vtco ^mm^ 1 0 %7i<.mit 
i-hv ^j^:kmmtmm'km^'cmi^m^'^m^u mm^w^vx4. 2 s g 

6 g <^ilfe^B^H^#fCo 

NMR h/V 6 (DMSO-dg) ppm : 0. 80-0. 92 (2H, m) , 1. 22-1. 32 (3H, m) , 1. 36 (9H 

, s) , 1. 73 (2H, q, J=7. 5Hz) , 2. 52 (2H. t, J=13Hz) . 3. 76 (2H, d, J=13Hz) , 4. 70 (2H, t, J=7 
. 5Hz) , 7. 60-7. 67 (3H, m) , 7. 75-7. 80 (2H, m) , 7. 84 (IH, t, J=8Hz) , 7. 92 (IH, t, J=8Hz) , 
8. 43 (IH. d, J=8Hz) , 8. 86 (IH, d, J=8Hz) , 9. 07 (IH, s) 
I R^^^ h/P V (KBr)cm"' : 1696, 1166 
■^x;:?,^^ hJl^m/z : 472(M') 

4- [2- (2-73i=/V-4- hy7/k;ro^5^/l'-lH— Y^iJ^:/ [4, 
5 - c ] V >-l-4A-) =^^JV\ - 1 - t;°^y tert-;/^ 

4- [2- [ (3-T^y-2- hy 7/W;^P^5^/V^/ yi^-4-^/U) T 
^y] :x.^jVl - 1 -f^y v?:y;i7/U/K:/Sfe tert-^^7V0. 7 0g, ^l/:^T 
/Uy^tKO. 2 5g^tJ^2, 3-v^i^aD-5, S-i^v^T/-!. 4-^^^^ 
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bfco B^^i^^ y-fn if/UJ^— r/^T?i^^L-C 0 . 5 1 g (^^^i|r#fCo 
y T'n J^^-'T A^ii-^hWi^^ UT> Sil^ 1 6 3 ~ 1 6 4t:oil^jg^^# 

7n^:9-W'ltt C29H31F3N4O2 • 1/4H20 

Wm*M. C, 65.83; H, 6.00; N, 10.59 
C, 65.85; H, 5.90; N. 10.58 

4- [2- [2- (4-3— K7^-/^) -8-p<^/l'-4- hi; I/;^;^^?^ 
^/V-IH — f^^V [4, 5-c] =¥/ y 1— f/V] ai^/V'] _ 1 - 
y >';(7 /Vxl? tert-:/^/U 

4- [2- C (3-T5y-6-p(5^/V-2- hy7/V;^-a;^5^/>df/ y i/- 
4 — r /V) T 5: y ] - 1 - f ^ y v'^;^77V/J< tert-y^/l' 2 . 0 0 

g h y J^f^/VT ^ 0 . 7 4inl(^ h/Vo^y 2 0ml^?^^7 0'C^^:^DiiU^ 4 

- 3 — K^s#^:^^ p y K 1 . 4 1 g ^;tipx..^i-a-^^ 7 0 °c-e 3 ^raa^^ Ufco 

^<om> ^^^^^f^B#^i* p- h/^:t Vfk ' — ;iK?P^ 0.08 

g ^APx.T 1 2 0 1 . 5 W Lfc„ ^JS^^MSrS* a^^i^^^ 

(1 : 3) ^^W^^^ bfci/y;^<5rVv;«7 7A^n-9'h^7y 
--CmUL. VzTn tVu^-T^/VT'^^tUT 2 . 2 0 g (^>l!i^^^#fCo 

i/^ y :/ti tVVcn-7-/vo^i^^:e). hWi^^ UT. ife.^ 2 0 3 ~ 2 0 
4°C(^)#&^Hl^#fCo 

TC^^J-jfcfftt C30H32F3I N4O2 

Wm^ C, 54.22; H, 4.85; N, 8.43 
^i^-lit C, 54. 25 ; H, 4. 78 ; N, 8. 38 

%WS^\ 1 Xfi 2 (7>;^&(C=6go 3-57 (Dit-^f^^WCo 
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^pJAunN 






3 




^feig^(AcOEt-iso-Pr20) 
mp.1 96-1 art 

9il1£ C. 53.55; H. 4.65; H, 8.61 
HS^ffi C, 53.48: H. 4.73: N. 8.50 


4 




Mi@£(AcOEt) 
inp;j07.5-209.5*t 

SUtl C, 63.15; H. 5.89; 13.64 
^StW. C, 62.95; H, 5.90; 13.59 


5 


p 


Sfe^feie^(AcOEt) 
mp.1 98.5-1 99.5*fe 

7C^5J^fif M C27H2»F3N403 

9§ftM C. 63.03; H, 5.68; 10.89 
C, 62.91: H, 5.64; N. 10.87 


6 


O 


^feitJKa(2-PrOH) 
mpi04.5-205.5*t: 

TC^^Sf <i C27H29F3N4O2S 

aHli C, 61.12; H. 5.51; N, 10.56 
HS^M C. 60.98; H, 5.46; K 10.43 
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3J*ifeifttBli(2-PrOH) 






mp.1 66.5-1 eT.S'^C 


7 


M 


TxMii'KB. C2BH31F3N4O2S 




/ Me 


aiffliB C. 61.75; H. 5.74; N. 
HS^^ C. 61.50; H. 5.62; N, 10.12 




Me 


il&|gS(EtOH) 




1 


mp^17-218''C 


8 








aifflM C. 61.75; H, 5.74; N, 10.29 






HSHa C, 61.68; H. 5.67; 10J27 






gS^ifetM^SCAcOEt-iso-Pr^O) 


9 


) — N 


mp^l 3.5-21 S't 

TC^^Wfil CzeHzgFaNeOz 
SifflS C, 60.69; H. 5.68; 16.33 
HS^iil 60.62; H, 5.69; N, 1623 






M$f4^S(AcOEt) 






mp^03-205°C 


10 




5t^5J^#f ffi C26H2SF3N5O2S 

MWiM 0, 58.74; H. 5.31; N. 13.17 
HS^M C, 58.62; H. 5.30; 13.04 






IK*ife|gS(AcOEtHso-Pr20) 






nnp.189-191.5*t 


11 


X) 


TC^^Wfi C29H37F3N4O2 

C, 65.64; 7.03; N. 10.56 
HSI^i C. 65.42; H. 6.93; N. 10.46 
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12 




-Ph 


il&jgSCAcOEIHso-PrzO) 

mp, 190-190.5^0 

TcHti^ViVL C2si^CIF3N40x 
UlnM C. 62.31; H. 5.41; N. 10.02 
HS^^i C, 62J23; H. 5.33; N. 10.00 


13 


H^ 




Stifi^ieSiCAcOEt) 
mp, 211. 5-21 2.5?u(7r») 
jc^tf IB CzTHzsClFaNsOs 

59.18; H, 5.33; N, 12.78 
HSIM C. 59.17; H. 5.30; N. 12.66 


14 


/ 




^M^aCAcOEt) 

mp, 206-207 A> 

7C*5^«f fil CaHzjGIFaNsOjS 
aiftfil C. 55.17; H. 4.81; N. 12.37 
HSm C, 55J25; H, 4.97; N, 1Z44 


15 




StfiSSCAoOBHso-Pr^O) 
mp, 222.o-230TCC7xfl¥) 
TcS^tre CzsHjaCIFsNcOj 
aiiffi C, 56.88; H. 5.14; N. 15.31 
HiSIM C. 57.01: H, 5.10: N. 15.29 


16 


P 


ill^igS(AcOE0 
mp, ia«7^zuu o 

5c^5>«f e C27H2«CIF3N403 

asm C. 59.07; H, 5.14; N, 10.21 
Hifeffl C, 59.03; H, 5.19; N, 10.20 


17 






SKS&mCAcOEt) 

mp, 191.5-192.5*t 

7C*5^«f fil C2,Ha,CIF3N402S 
aMM C, 57.39; H, 4.99; N. 9.92 
HSIfil C, 57.34; H. 5.01; N. 9.92 


18 


P 


ftlfiJSroCAcOElHso-Pr^O) 

mp. 189-190*t 

5n^5^*f ft C28H34CIF3N4O2 
aifeM C. 61.03; H, 6.22; N, 10,17 
HSIM C, 61.07: H. 6.06; 9.97 
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BocN 












19 




CI 


H^feSSCAcOEt-iso-PrjO) 
mp, 185-1 86°C 
5cS^Artt C^H><.ClFoN<Oo 

^u9l«/J Til lis ^29' '38^" 3" '4^2 

C, 61.64; H, 6.42; N. 9,92 
HSIffi C, 61.57; H. 6.49; N. 9.94 


20 


-Ph 


■ 


3Sllfete4;^^(AcOEtriso-Pr20) 
mp. 193-1 94^*0 

Tn^4^iB[rfl& C««H^F M 0«-1/4H O 
aifflM C, 63.67; H, 5.62; N. 10.24 
HSHi C, 63.51; H, 5.69; N. 10,15 


21 




F 


mp, 220-221 

MmB. C, 61.01; H, 5.50; N. 13.18 
HS^Ii C. 60^8; H. 5.46; 13.16 


22 


o 


F 


ilfe#fttS(AcOEt) 

mp, 222-223°C 

jL^ j^iBfM C«»H«-.F.N..O»S 

^ws>i9^j nil us. s*28' 27" 4**5^2 

airaffl C, 56.82; H. 4.95; N, 12.74 
HSIM C. 56.91; H, 5.05; N, 12.63 


23 


\—J 
/ — 


F 


^fefijK^(AcOEt-iso-Pr20) 

mp, 203-204^? 

5c^5^W® CmH^oFaNrO, 
aM<i G. 58.64; H. 5.30; N, 15.78 
HSIil C. 58.33; H, 5.45; 15.63 


24 




F 


SJUfeffiiR ^(AcOEtr-iso-PrjO) 

mp. 209-21 0°C 

TuMi^Vr^ C27H28F4N4O3 
MmW. C, 60.90; H, 5.30; N. 10,52 
HS^MC, 60.65; H, 5.24; N. 10.42 


25 




F 


3?llfeiftt^(AcOEtHso-Pr20) 

mp, 215-216°C 

TvMi^Vi^ C27H2BF4N4O2S 
Siiii C. 59.11; H, 5.14; N. 10.21 
HSIM C, 59.14: H. 5.33; N, 10.14 
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BocN 










26 




ilfeieaCAcOEt-isoH^raO) 
mp, 169-170*'C 

7C^5>*f 1i C30H33F3N4O2 

C. 66.90; K 6.18; N, 10.40 
HSffl C, 66.93; H. 6.19; 10.17 


27 




SjefefiSCAcOEtHso-PrjO) 
mp, 215-216*fe(iWB) 

SUffi C. 63.74: H. 6.11; N, 13.27 
C. 63.54; H, 6.08; N, 13.04 


28 




mp, 2t5-216*t 

TcH^flf fil C27H30F3N5O2S 

mWlB C, 59.43; H, 5.54; N. 12.84 
HHM C. 59.35; H. 5.65; N. 12.64 


29 




mp, 232-233t 

5£^«fii C„H3iF3N802-3/4H20 
WkU G. 59.82; H. 6.04; N. 15.50 
HS^Ii C. 59.74; H. 5.99; N, 15.80 


30 


p 


^@&$i-4^S(AcOEt} 
mp, 217-218*'C 

MMM a 63.62; H, 5.91; N. 10.60 

HSili C, 63.59; H, 5.98; N, 10.52 


31 


p 


mp. 218-219*^ 

5c^^*f fit C28H3, F3N4O2S 

C, 61.75; K 5.74; N. 10.29 
SlSUfi C. 61.48; Hv 5.73; N, 10.12 


32 


^ OH 


il&£S(AcOEt-MeOH) 

NMR d (DMSO-d6)ppm:0.77(2H,q, J=1 2HzX1 .1 5-1 J28(3H,m).1 .3 
4(9Ks),1 .62(2H,q, J=7H2),2.40-2.50 {2H,m) ,2.58(3H,s).3.69(2H,d 
,J=12Hz)A67(2KtJ=7H20A58(lHXJ=«HzX6.79(1H,d.J==8^W^ 
.1 9(lH.t J=8Hz) J.30(1 H,d. J=8Hz).7.67(1 H,dd,J=7.5,1 Hz).8.07(1 
H,d, J=1 Hz),8.33(1 H,d,J=7.5Hz) 
IR V (KBrhm'h 3400. 1 696 
MS m/z: 553(!r-1) 
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33 


-Ph 


ilfe^S(AcOEtHso-Pr20) 
mp. 171-172*t 

TU^^Uf M C30H33F3N4O2 

C. 66.90; 6.18; N. 10.40 
Him a 66.89: H. 6.18; N. 10.18 


34 




^fe^S(AcOEt-iso-Pr20) 
mp, 189-1 sot 

TUBU'^B. C28H32F3N5O2 

aifflfii C. 63.74: H/e.ll: N, 13.27 
HS^fS C, 63.74: H, 6.05; N. 13.1 1 


35 




NMR d (CDCgppmrl .20-1 .39(2H.m) J ,47(9H.s).1 .67-1 .90(3H,m). 
2.03(2H.q.J=7.5H2),2.65-2.83 (2H,m) ,2,93(3H,s),4.00-4.26{2H^),5 
.23-5.55(2H4n),7.57(1 H.d. J=3.5Hz)7.62-7.68(2H,inX8-00(1 H.i J=3. 
5HzX8.1 2-8.1 8(1 H,m) 
IR 1/ (KBr)cm-M 694 
MS in/z:546(M*+1) 


36 




NMR 8 (CDCl3)ppm:1 .20-1 .39(2H.mXl .47(9H,sXl .68-1 .93(3H.m), 

2.03(2H,q.J=7.5H2),2.65-2.83 {2H,m) ^90(3H,sX4.00-4.28(2H.mX5 

J25-5.80(2H,m),7.20(1 H.sX7.31 (1 H,s) ,7.61 -7.69(2H,mX8.1 5-8.21 (1 

HMll.71(1Ha>rs) 

IR y(KBr)cm-^:1694 

MSin/z:529(M*+1) 


37 


p 


NMR 6 (CDCl3)ppm:1 JiO-1 .36(2H,m).1 .47(9H,sXl .54-1 .84(3H,mX 
2.03(2H.q, J=7.5H2);L62-2.81 (2H,m) Z92(3H.sX3.97-4.30(2H,mX4 
.90(2H,t,J=7.5Hz).6.66(l H.dd,J=3,2Hz).7.30(1 H.dd,J=3JHz).7.60-7 
.68(3H,niX8.06-8.1 1 (1 H,fn) 
IR Z/(KBr)cm"':1694 
MSm/z:529(M*+1) 


38 


P 


NMR 8 (CDCl3)ppm:1 .1 5-1 .31 (2H.mXl .46(9H.sXl .52-1-72(3H.mX 
1 .97(2H,q. J=8Hz),2.60-2.78 (2H,m) ,2,93(3H.sX3.98-4J23(2H,inX4.7 
9(2H.1;J=8Hz),7.24(1H.dd.J=5,3.5HzX7.57-7.67(4H,mX8.03-8.08(1 
H.m) 

IR v(KBr)cm"':1692 
MS m/z:545(M*+1) 
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mmm 








39 


-Ph 


UWwl^ 1 


ii^jsacAcOEt} 

mp, 204-206"C 

5n*5^*f IS CzaHaoFaNsOz 
aUtM C, 63^9; H, 5.75; 13.33 
mS^M a 63.77; H. 5.68; N, 13.35 


40 






NMR d (DMSOde)ppm:1.37(9Ks)^.32(4H. 
t J=5Hz)^.90(2H.t. J=6.5Hz).3.1 7(4H.t J=5 
Hz),5.02(2HAJ=6.5Hz),6.34(l H,dd,J=6Z5 
Hz).6.87(1 H4)rsX7.10(l H.brs) J.83(1 H.t J= 
8Hz}7.88(l HXJ=8Hz},8JZ8(1 H,4J=8Hz}.8. 
55(1 H.d, J=8Hz).1 1 .73(1 HJirs) 
IR l/(KBr)cm~':3460,1690 . 
MSm/z:513(M*-1) 


41 


-Ph 




mp,189-190't 

7C^5^*f C28H2»F3N403 

C, 63.87; H. 5.55; N, 10.64 
H^ffi C, 63.87; H/5.50; N, 10.68 


42 


/ 


BocN >^ 


mp^19-220*t 

5c^*f e C26H28F3N5O3 
ai&M C. 60.57; H. 5.47; N, 13.58 
HS^M C, 60.43; H, 5.34; N, 13.57 


43 


-Ph 


a 

1 

Boc 


BfelH®fe|gS(AcOElHso-Pr20) 

mp, 161-162*t: 

5ulS5J^«f e C29H31F3N4O2 
9M{t 66.40; H. 5.96; 10.68 
HSHa C, 66.51; H, 6.09; N. 10.70 


44 


Hp 


a 

1 

Boc 


^feSKSCAcOEt-iso-PrjO) 

mp. 1 83,5-1 84^*t 

TuMi^^VrB C„H3oF3N502 
Siili C. 63.1 5; H, 5.89; N, 1 3.64 
HS^fii C, 63.00; H. 5.80; N, 13.56 



66 



wo 01/58900 



PCT/JPOl/00816 




mmm 








46 


) — N 


cx 

N ^ 

1 

Boc 


ilfeSSCAcOEHso-PraO) 
mp, 1 68.5-1 69.5''C 

TcMi^Vi^ CmHsaFaNsOnS 

Slrajg a 58.74; 5.31; N, 13.17 
HSIffi C. 58.90; H, 5.32; N, 13.18 


46 


-Ph 




^fetl-tt^CAcOElHsoH^raO) 
mp, 219-22rc 

an® C, 67.62; H, 6.04; N. 10.18 
Hi^fi C. 67.52; H, 6.16; N, 10.11 


47 


„p 




SJ3gfefttta(AcOEt-iso-Pr20) 
mp. 158-160''C 

TuS^ViM CMHa2F3NB0,-1/4H,0 
aifflia C, 64.02; H, 6.02; 12.87 
HS^M C, 63^8; H. 5.94; N, 12.72 


48 


-Ph 


BocHN- 


li-&ieS(AcOEt) 

mp, 222.5-224°C 

TC^iJ^flf M C24H23F3N4O2 
aiifil C. 63.15; H. 5.08; N, 12.27 
Hilii 63.16; H. 5.06; N. 12.26 


49 


P 


BocHN- 


S-feSSCAcOEt-iso-PrjO) 
mp. 166-169*^ (^M) 

Sim C. 59.32; H, 4.98; N. 1 5.72 
HSfeM C. 59.44; H. 5.02; N. 15.42 


50 


-Ph 




mp.205.5-207.5*t(^J^®) 

C2iH,9F3N4-l/2C4H404 
aifflM C, 62.44; H, 4.78; N. 12.66 
SISIM C. 62J28; H, 4.97; N, 12.69 


51 


„p 




mp.228-230°C(5J^fl¥) 

Ci9H,8F3N5-1/2C4H404 

ainli C, 58.47; H. 4.67; N. 16.23 
Hilfii C, 58.31; H. 4.72; N. 16,14 



67 



wo 01/58900 PCT/JPOl/00816 




mi/m 


-R' 






52 


-Ph 




gJ?ifefeS(AcOElriso-PrjO) 

TcMi^MrB^ C31H38N4O2 

ainlS C, 74.97: H. 7.31; N, 1128 
ilS^tt C. 74.62; H, 125; 11i)9 


53 


"p 




Slfetf*£^(AcOEt) 
mp.196-197.5*t 

7C*^**Hfi C29H3SN5O2 

SiSfflC, 71.72; H, 726; N, 14.42 
HSlii C. 71-57: H. 727: N. 14.38 


54 


-Ph 


-Ph 


ilfe*fttS(AcOEt) 
mp,181-182't 

7Um»«f e Cj4H38N402 

ami C. 76.66; H, 6.81; N. 10.52 
^BM C, 76.49; 6^0; N, 10.50 


55 


„p 


-Ph 


*ife«S(EtOH) 
mp,1 98.5-200^ 

5c*5J^*f<g C32H35N5O2-I/4H2O 
SMM C. 73.05; H, 6.80; N. 13.31 
HS^ffia 73.04; H, 6.71; N. 1327 


56 


-Ph 




mp,21 4.5-21 6*te 
TcMi^Vi^ C32H34N4O3 
aHfil C, 73.54; H. 6.56; N. 10.72 

HS^fil C. 73.43; H, 6.54; N, 10.66 


57 


-Ph 




ll|-fegB(MeOH-AcOEt) 
mp.221 .5-222.5^ 

TcMi^VrW. C32H34N4O2S 

S^fi C, 71 .35; H, 6.36; N, 10.40 

Hi^fS C. 7121; H, 627; 10.34 
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MMM 5 8 

4- [2- (4-;^/P:hyh-2~ya^:^/l^-lH-^^^^y [4, 5-c] 

4- [2- (4-^on-2-7^-/V-lH--Y^iJ''V [4, 5-c] 
y 1 -^/W) ^^/U] - 1 - y i^:/;^/^^)?^^ tert-T'^^/V 1 . 0 0 g , 
f-:tM.MO. 6 2 gS-t^'^iJ^/— /^2 0ml (^2i-g-/^i£r^ / — 

p> 1 0 0 'c-t' 2 ^feiM Lfco R^t^m^m^ h v ^^/ut ^ v i . 4 

ml ^MK-Xm^^B^m. Ls 7kRXf;< ^ y -/VTiijSJ^iSfc^ UT 0 . 7 5 g 

(Dmmi^hW^^BhX. ii!A253~258t (5^) <D#fe^fB^#fc<, 
7n^5^M^ C28H32N4O2S • 1/4 HjO 

a^iit C, 68.19; H. 6.64; N, 11.36 

M'^U C, 68.34; H, 6.52; N, 11.37 



5 9 

4- [2- (4->-Ty-2-:7:x,=.;T^-lH-4 ^yy^ [4, 5-c] ^7 

y:^-l— Y/t') ^5^/w] -l-f^y v^>';&/V2}^>^tert-:/5^;v 

1 - [ 2 - [ 4 - (1 -tert-y h y v?/!^] 'cx^^/u] - 2 

-7:r::r/v-lH — r^^V [4, S-cJdryy^- 5-;^-^v'K0. 3 7g 
RUiyry hU p^^/V-iXy^O. 1 3ml (Dy" t Kn77>'7. 4inl^?^{C^ 
MTx 1, 8-i^Tlf lifiXi;^ u [5. 4. 0] - 7 - ^ ^^y^±>^ 0 . 2 6ml05x 

aa^g^^^i^^/t'-n-vT'iJ' ^ (1 : 1) ^mm^i^tVtciyV :f3^/^:^'7J>.i^ 
ti-^h^y7^—Xmm\^X0. 2 4 g(ZPM&^B%^#fCo ^i^^y-zwi 2-7" 
D/-?/-/KZ)jl?g;e)^P>S^H%bT,il!l!^2 1 5. 5~2 1 7 °C(DM-&B^^Wco 
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aafe'lit C, 72.33 ; H, 6.49; N, 14.54 
HH^-fii: C, 72.21; H, 6.42; N, 14.51 

MMM 6 0 

1 - [2 - [4 - (1 -teTt-Zf h ^i/;^//^^}?^/^) v'/l'] - 2 

-7ji^;w-iH— f ^^v' [4, 5-c] y:^-4-;&/i'/j<y^ 

4- [2- (4-;xry- 2-:7a:^/l— IH — T^iJ^)^ [4, 5-c] 
i; ^_ 1 _xf /L.) a^f^/w] - 1 - f-^y v^:/;i;/l^Jj<^^Mtert-^5^7V0 . 8 0 g, 

1 0 yoTKSl-fb-^ h y ixTKM 8 ml ^t;^ ^ y -/n a mi (om^m^. 4 ^PbIjI 

5~ 2 0 4'Cc0il^^HH^#fCo 

Si^^tt C, 68.96 ; H, 6.49; N, 11.09 
Hi^-lii C, 69.03 ; H, 6.27; N, 11.03 

^mm 6 1 

2-7jt:^7V-l- [.2- ( 4 - e ^ y i^/v) -4-by7yV;^ny 
^/I^-IH-^ ^^^^ [4, 5-c] ^/yi^ 

4- [2- (2-:7ai::^/U-4~ b y 7/V;^py^yV- IH — f 5 [4, 
5 - c ] ^/ V 1^-1-4 /i^) - 1 - If"^ y tert->^5^ 

/UO. 4 0g©l. 2-v^^naa^t5?^3inl^tC, b y 7 /U;^ p ^ 1 ml ^;!JD 

^T^2g.i?3 Or^-FslSIS^L-fCo S;t;:jiS^tJ^^ig;t;y •j7A7K^^J-AP;t. l. 

7°ti tVW^-x/H?«fc#UT 0 . 3 2 g ©^^i-fe^BH^#fc„ g^^^^7V}5^b# 
UT. ift;^ 1 7 2 . 5~17 3. 5t:oa<^fegai^#7t, 
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C, 67.91; H, 5.46; N. 13.20 
C, 67.73 ; H, 5.42 ; N, 13.07 



'MM 6 io;^ife(e:tt^o-c. ^mme 2~i i 8 (Dih-B-^^'^tc 



«— o 




mmm 














ilfegB^[hU:7;i/:f Oi^MJgl (EtOH-AcOEt) 








mpJ98.5-200.5*fe(^^jK) 


62 




H 


TtMH-ViM C24H22F3IN4-CF3C02H 

suit C. 47.00; K 3-49; 8.43 
HS^ii C. 46,74; H, 3,48; N, 8.43 








SSfei|gS[hU:7;U:i-aM:^ (EtOH-AcOEt) 








mp222.5-223.5"C {^M) 


63 




Me 


TcMi^^B. C25H24F3IN4-CF3C02H 
MmB. C, 47.80; 3.71; N, 8.26 
HiHi C, 47.65; H, 3.73; N. 8.35 








^^&^S(MeOH) 




P 




mp^80-282.5^(i^fiP) 


64 


H 


7C^5J^#fiS C22H22F3N5 

aiiii C, 63.91; H. 5.36; N, 16.94 
Hi^fit C, 63-72; H. 5.36; N, 17.03 








m^f&^Lh^)ZPJ\^:tnil$mm (AcOEt) 


65 


P 


H 


mp.1 33.5-1 36.5*^ (^}#) 

C22H2,F3N40-CF3C02H-1/2H20 

C, 53.63; H, 4.31; N, 10.42 
Hi^fi C, 53.51; H, 4.29; N, 10,39 








m^^mvt^^ihvyju^ammm] (EtoH) 


66 


P 


H 


mp.237-239*t 




C22H21 F3N4S • CF3CO2H - 1 /4H2O 
Mm^ C. 52.50; H, 4.13; 10^0 
Hi^li C, 52.46; H, 4.19; N, 10.27 



71 
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67 


/ X 

/ Me 


mp,159-161°C 

C23H23F3N4S - CF3CO2H - 1 /4H2O 

Sim C, 53.33; H. 4.39; N, 9.95 
HHM 53.19; H. 4.28; 9.95 


68 


Me 

P 


mp;i08.5-211*t(5WR) 

C23H23F3N4S • CF3C02H ■ 1 /4H20 

SMil C. 53^; H. 4.39: N. 9.95 
^Sm. C. 53.30: H. 4.34: N. 10j03 


69 




(MoOH-2-PrOH) 

mp^oo— Zo4 C 

5c^«fiS CiiHMFaNs CFaCOjH-HxO 
3Sln{l C, 50 J5; H, 4.43; N, 15.38 
Hi^ffl 50.43; H, 4.31; N, 15.41 


70 


p 


mpJ99-200''C 

TzMi^Vfrn. C^HaoFaNgS 
SUM C, 58,46; H, 4.67; N. 16^3 
HS^fS C. 58.28; H. 4.72; N, 1 6.05 


71 


X) 


*ifeSSEhU j'^p^i-aitift:®] (Acoet-EtOH) 

mp,1 82.5-1 84*t 

7C*5^*fM C24HaF3N4-CF3C02H 
SMii C, 57.35; H, 5.55; N. 10.29 
USSffi C, 57.18; H. 5.49; N. 10.33 
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mmm 






72 


-Ph 


mp, 241-242^ 

5c^^}"#fii Cj4H22CIF3N4-CF3C02H 

C. 54.51; H. 4.05; N, 9.78 
HS^fil C. 54.53; H. 4.14; N, 9.93 


73 


Hp 


mp.244-246'fe(^M») 

TcMi^^B. Cj2H2,CIF3N5-CF3C02H-3/4H20 
Siiii C. 50.10; H. 4.12; N. 1Z17 
HS^fi C. 50.23: H, 4.07; N, 12.36 


74 


o 


mp, 232.5-234*0 (^^M) 
TcMi^^^ CziHigCIFsNsS 
lyi^ C. 54.13; H. 4.11; N, 15.03 
C. 5420: H, 4.24; N, 15.04 


75 




mp. 290-295*0 

5cmi^^M CziHzoCIFjNe-CFaCOjH 
Sii^i C. 49.08; H. 3.76; N, 14.93 
HilM C, 49.1 1 : H. 3.80; N, 14.83 


76 


p 


il&i@SCh'j:7;U:rni^Mt§](MeOH-AcOEt} 
mp. 219-221 

TcS^WIi C22H20CIF3N4O-CF3CO2H 

WkM C. 51.21; H. 3.76; N. 9.95 
Hilfi C. 51.17: H. 3.75; N, 10.04 


77 


p 


li&i@S[hU7;U:^ae^Mtg](MeOH-AcOEt} 
mp. 217-219't(iMg) 

Jvm^MrM C,2H2oCIF3N4S-CF3C02H-1/2H20 
SUM C. 49.03: H. 3.77; N. 9^ 
Hi^fi C. 49.03; H. 3.71; N, 9.56 


78 


p 


mp. 246-248*0 (iHS) 

jiMH-^M CaH26CIF3N4-CF3C02H 
ai^M C. 53.15; H. 4.82; N. 9.92 
HSlii C. 53.27; H. 4.83; N. 9.94 
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79 


X) 

■ 


01 


mp. 236-237"C(ih!|) 

TtMi^ViB Cj4H2aClF3N4-CF3C02H 
Sidfi C. 53.94: H. N, 8.68 
Him C. 53.67: H. 5.05; N, 9.71 


80 


-Ph 


F 


mp.240-242t(iW») 

5c^5i-Wfit C24H22F4N4-CF3C02H 
aaftffi C. 56.12: H. 4.17: N. 10.07 
HilffiC, 55.98; H. 4.25; N. 10.13 


81 


/ 


F 


mp. 252-254"C(^M») 
TcMi^MrB. CjzHzi F4NS ■ CFaCOjH - 1 /2Hfi 
C, 51 J9: H. 4.18: N. 12.63 
HIUS C, 51.92: H. 4.26: N, 12.74 


82 




F 


mp.236-23nc(^M!l) 

TC^^}-*?® C„H„F4NsSCF,C02H 
SHii C. 49.02: H. 3J8: N. 12.43 
HS^M C, 48.72; H. 3.77; N. 12.36 


83 


"O 


F 


inp.249-250't(i>») 

JzM^^M C„H2oF4N8 CF3COjH-H20 
9iitt C. 48.94: H, 4.11: N. 14.88 
HS^MC. 48.80; H. 4.17; N. 15.01 


84 


p 


F 


mp, 239-241 1C(5J^) 

CaHaF4N40 • CFaCOzH - 1 /4H2O 
MMB. C, 52.32; H. 3.93; N. 10.17 
SISItt C. 52.26: H. 3.82: N. 10.26 


85 


p 


F 


mp, 234-235lC(^J^) 

TcH^^Sf^ C22Ha,F4N4S-CF3C02H-HzO 
Siiali C, 49.66- H. 3.99; N. 9.65 
HHIi C. 48.71: H. 3J9: N. 9.67 



74 
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mmm 






86 


-Ph 


inp,234-235''C(»^) 

TcMi^^B. C2sH25F3N4-CF3CO,H 
aifflfil C. 58.69; H, 4.74; N, 10.14 
HS^^i C, 58.44; H. 4.82; N, 10.01 


87 




mp, 280~284°C(^^@) 

TC^iJ^SfM C^H,^F,Nc-CF,CO,H-3/4H,0 
aifflffl C. 54,10; H, 4,81; N. 12.62 
HSfeiS C, 54.14; H, 4.66; N, 12.70 


88 


) — N 


gill*ifetH*a[hy:77U:j-aifBI4B](EtOH) 

mp. 239-24rc(^5^) 

TC^^Mf ffi CaH^FoNsS • CF^CO-H • 1 /4H,0 
aifflfi C. 51.11; H, 4.20; N. 12.42 
HS^fii C, 50.97; H, 4.01; N, 12.43 


89 




g»Sifetf«Sth«j:7;i/;i-pMJ®](EtOH) 

mp, 303-305**C(^) 

TiM^^M CjoHMFaNa-CFaCOsrH-HsO 

911^ C. 51.43: H. 4.68: N, 14.99 

HHfil C, 51.35; H, 4.39; N. 15.09 


90 




mp. 232-234°C(^J>fi¥) 

Siifil C. 53.57; H. 4.68; N. 10.00 
M^M C, 53.39: H, 4.65; N, 10.00 


91 




mp, 236-238°C (-^^M) 

jiM^^B. C2aH23F3N«S-CF3C02H-1/2HiO 
MMU C. 52.91; H. 4.44; N, 9.87 
H^fii C, 52.64; H, 4J27: N, 9.82 


92 


' OH 


m^^^lh*jyjVtaV$mMl (2-PrOH-AcOEt) 

mp. 161-162°C 

TcM^^U C2sHjgF3N40-5/4CF3C02H 
Wffi C. 55.32; H. 4.43; N, 9.38 
HSIM C. 55J22; H. 4JZ8; N. 9.45 



75 
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93 


-Ph 


5c^5>Wffl[ C25H»F3N4-CF3C02H 
aUffi: a 58.69; H. 4.74; N; 10.14 
HSfelt C, 58.43: H. 4.82; K 10.05 


94 


P 


»feea[hy37il/:i-P»llifi](MeOH) 

mp, 233—234 C Cttw^ 

5c*^^«fti C23Ha4F3N5-CF3C02H-1/2H20 
aifflii C, 54.54; H. 4.76; N, 12.72 
HSIM C, 54J27; H, 4.79; N, 12.72 


95 




mp, 243-245 u(7rS¥; 

5c^^«f® CaHaFaNsS-CFaCOjH 
Siftii C. 51.52; H, 4.14; N. 12.52 
HH® C, 51.61; H, 3,98; N. 12.70 


96 




mp, ouo ouo vrv^T/Tf/ 
5c^^>«fia CjHH23F3N.CF3COjH-1/4HiO 
C, 52.70; H. 4.51: N. 15.36 
HSIIi C. 52.79; H, 4.33; N. 15.37 


97 


P 


mp.232-234t(^)-j!j¥) 
TC^ftrM CBHaF3N40 -CFaCOjH- 1/2HiO 
SUM C. 54.45; H. 4.57; N. 10.16 
C. 54.57; H. 4.37; N. 10.24 


98 


P 


mp. 227-229'tJ(^) 
jtm^Mii& CZ3HBF3N4S CF3CO2H -1/4^^0 
WtW C. 53.33; H. 4.39; N. 9.95 
C. 53.32; H, 4.27; N. 9.76 
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Fe- 


















mp.187-188*'C 


99 


-Ph 


TC^iJ^Sf fit C23H22F3N5 






aiifilC. 64.93; H, 5.21; N, 16.46 
C, 64.84; 5^6; N. 16.38 








M^^^mLh'jyju:t-ommmi (Eton) 


100 


HN^ 




nnp^09-210.5''C 

5cS5^*fM Ca^HjtFaNe-CFaCOzH 
SliM C, 52^7: H. 4JZ0; N. 1 5 90 
HS^ii 52.00; H. 4.17; 15.98 








li-fetl-jRS[h'j:7;u:*-nit^^ (EtOH) 


101 


-Ph 




mp,224~228°C(^5^SS) 

OzaHzt F3N4O - CF3CO2H • 1 /4H2O 
Hirafil C, 55.10; H, 4.16: N, 10^8 
HS^^ C. 54^: H. 4.13: N. 10.34 








Ifellfe**^a[hU:7;i/:i-ailFM^ (EtOH) 


102 


UN ^7 

P 




mp^54-258°C (^J^ffi) 

5t;*5J Wii H20F3N5O - CF3CO2H 

C. 52.18; H. 4.00; N, 13.23 
Hilfll C, 52,10; H, 4.16; N. 13.45 
















(AcOEirEtOH) 


103 


-Ph 


a 

H 


mp, 229.5-231 .5"C(5J^) 

7C^^#rii C24H23F3N4-CF3C02H 

aiiffi C. 57.99; H, 4.49; N. 10.40 
C. 57,94; H, 4.42; N, 10.46 








il&i@A[h<J37;i/:^ni^g|^(MeOH) 








mp. 238.5'240°C(^>flS) 


104 


„p 


a 

H 


TC^^ffifi C22H22F3N5-CF3CO2H 






Sitii C. 54.65; 4.40; N. 13.28 
HSIM C, 54.61; H, 4.25; N. 13.41 
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mmm 








105 


O 


a 

H 


Ttm^^m CaHaFsNsS-CFsCOjH 
SUM C. 50.64; H. 3.88; N. 12.84 
SISItt C. 50.53; H. 3.79; N. 12.90 


106 


-Ph 


; 




i|-&$h4^S[hU7;l.:f Qi^iliig] (EtOH) 

mp. 249-251^(^^51) 

7C^^)•«f^i CjsHaFsN^-CFjCOzH 
Mil® C. 59.57; H. 4.64; N. 9.92 
S^M C. 5927; H. 4J1; N. 9.99 


107 








(EtOH) 

mp, 263-265^ (^Mi) 
jtm^lSiM C24Ha4F3Ns-CF3CO^ 
MW^WL G, 56.42; H. 4.55; N, 12.65 
C. 56 JZ2; H. 4.59; N. 12.62 


108 


-Ph 




mp. 174.5-1 75.5t 

Tcm^^U C„H,5F3N« 
MWi& C, 64.04; H. 4.24; N, 15.72 
§IS^M C. 63.89; H. 4.25; N. 15.67 


109 






mp. 1 95.5-1 96.5^: 

5c^4>!Bf <S C„H,4FjN, 
MMB. C. 59.13; H, 4.09; N, 20J28 
null C. 59.09; H, 4.14; N. 20.19 
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^n^^My-^Jl^m^ (MeOH) 
mp, 1 42.5-1 47**C(»«g) 


1 lU 




V 


C26H28N4- I/2C4H4O4 -3/4H2O 

MmM a 71.85; H. 6.78; N, 11.97 
C. 71.92; H. 6,61; N, 11.91 








gfe*ife««S(EtOH) 


111 


P 




mp, 212-213.5*t 

7C^^«fM C24H27N5 -I/2H2O 
aifflffi C, 73.07; H, 7.15; N. 17.75 
HS^M 73-17; H, 7.04; N. 17.59 








M^4*cS(MeOH-EtOH) 








mp, 209-21 


112 




-Ph 


TtMi^ViU C29H28N4 
aifflfil C, 80.52; H, 6.52; N, 1Z95 
HS^M C, 80.26; H, 6.57; N. 12.92 








^^ej|SS(DMF'-H20) 


113 




-Ph 


mp, 268-270°C 

7C^5i^*f M C^HgjNs • 1 /2H2O 
airaffi C, 75.32; H. 6.56; N. 16JZ7 
HSlii C, 75.12; H. 6.43; N. 16.36 










114 


-Ph 




mp, 224,5-225.5°C 
Sm^^B. C27H2BN4O 
airoia C, 76.75; H, 6.20; N, 13.26 
C, 76.76; H, 6.19; N, 13.22 


115 


-Ph 




^leaCMeOH-CICHaCHaCI) 
mp. 210-212°C 

TC^^^ii C27H26N4S 

aSirafg C, 73.94; H, 5.98; N, 12.77 
HSlii C, 73.91; H. 5.92; N, 1Z67 
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mmm 






116 


SH 


mp. 251-25otC(5t»; 

5c^«f fli CaH„N4S-CF,CO^ • UAHfi 
SUfil C. 59^: H. 5.07: N. 11.05 
Hiiii C. 59.07: H. 5.05: N, 11.29 


117 


CN 


li'felS*[H;7;i'7|-Oi^il*B<MeOH-2-PrOH) 

mp, 245-251 

7C*^*fe Ci«Hi,Ns-CF3COjH-1/4HjO 
Sifflfi C, 62.46: H. 4.94: N. 14.01 
Hilfil C. 62.63: H, 4.88: N, 14.22 


118 


CO2H 


mp, 212-215°C 

ftm^^B. C„HmN«Oi-CF,CO,H-1/4H20 
SMIl C, 60.17: H, 4.95: N, 10.80 
§gSlli C. 59.98: H, 5.14; N. 11.03 



MMM 119 

N- [2- (2-73i=:/V-4- hy 7/U;rP^^/W-lH-'t'^^?'y [4, 

5-c] ]) T-fehT^ K 

5-c] =3ry y^O. 5 0 g(Dfy v?>'3ml^?gtc:, teTKS^^O. 

TO. 4 5 g©il#.i^fi^#fc, mk^^^^ii^h^f^^\^X. mA2 l 7~2 l 

Safe-fif C, 63.31; H, 4.30; N, 14.06 • 
Hi^M C, 63.46 ; H, 4.32; N, 14.10 
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HiS^J 12 0 

N- [2- (2~y:j^:^J]y-4-h])y^l^:tn^^/U-lii — f^^>^ [4, 
1- (2-T$ya^9^/V) -2-73:=/U-4- h y 7/^;:^i■^^5^/^-lH- 
UX. 224. 5-225 °C©M#,^^^#fCo 

atra-fa C, 55.29 ; H, 3.94; N, 12.90 
C , 55. 30 ; H, 3. 94 ; N, 12. 70 

MMm 12 0 (D:)jm\^^^^X, MMm 12 1-12 5 (Dit^a^^mtco 



81 
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mmm 








121 


-Ph 


PhCO 


il&fiS(AcOEt} 

^c^^J-SHi Cj,H„F,N40 . 
Slfttt C. 67^2; H. 4.16; N, 12.17 
C. 67.86; H, 4.19; N. 12.18 


122 


-Ph 


EtOzC 


li6|gS(AcOEt} 

TC^^^M CaH,.F,N402 
aaiffi C. 61.68; H. 4.47; N, 13.08 
M^M C. 61.74: H. 4.53; N. 13.04 


123 


-Ph 




ii&igacAoOEt) 

mo 227 5-228 5°C 

SSlii C, 65.07; H, 3.93; N. 15.18 
H^lg C, 65.05; H. 4.01; N, 15.13 


124 


-Ph 


CICH2OO 


il&M(AcOEt} 

mp. 230.5-231. 5*t; 

TC^^^M C„H„CIF,N40 
SiMi C. 58.27; H. 3.73; N. 12.94 
HS^M C. 58.23; H. 3.78; N. 12.89 


125 




CICH2CO 


mp, 234-235*^ 

TC^^^S C„H„C1F3N,0 
9tttt C. 54.1 0; H. 3.58; N. 1 6.60 
HSliS C. 54.15: H. 3.61; N. 16.63 



12 6 

2-p«f^/UT5: /-N- [2- [2- (2-t°ni;/l') - 4 - h y 7/V;^a 7^ 
5=-/!^- IH— r ^iJ^v! [4, 5-c] ^ary y 1 -^/U] T-feVT5 
K 

2_-^nn-N- [2- [2- (2-lfniJyV) - 4 - MJ 7 /V;^- n p« ^/V'- 
lH--^^yi/ [4, 5-c3 =3ry y^^-l—T/W] T-fehT^ KO. 

3 0 g 4 0 % ^ ^^/UT 5 ^ / 6 ml ^^in ^ifiT* 4 ^^^W L 
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^^/V^Ji^bfiP^fabT^ ii!l!^217. 5-219. 5 t:©|i^j^^^#fCo 

C, 57.69; H, 4.60; N, 20.18 
M^U C, 57.67; H. 4.50; N, 20.15 

MMm 12 6 <D:^m^^oX, MMM 1 2 7~ 1 2 9 Oit^S^^WZo 



I^JSfll 12 7 

2-pJ^/WT^/-N- [2- (2-:7 3::::^;W-4- h y :7/V:tnp«^/l/- 1 
H— f^iJ^V [4, 5-c] ^yy>'-l-^/V) ^f^/i-] T-ferhT^F 

2 0 8~209t; 

C, 61.82; H, 4.72; N, 16.39 
HH^H C, 61.60; H, 4.76; N, 16.17 



MMM 12 8 

2-i^^^/VT5 y -N- [2- (2->'a;c=:/V-4- 77V;rnp{5^;U'- 
IH--^ [4, 5-c] ^/ y l--f/V) T-fe hT^ K • 7 

ill^ 207. 5 — 20 St: 
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jum^^W. CjsHaFjNsO ' 3/2 C^H^O^ 
Strait C, 56.58; H, 4.58; N, 11.38 
Hi^ft: C, 56.52; H, 4.70; N, 11.57 

9 

HMJ 12 9 

2-i^p«5^/UT5:y-N- [2- [2- (2-t:°nlJ/V) - 4 - h y 
pif^/V-lH-'l'^i^'V^ [4. 5-c] y f/V] 

MM. 2 1 9~2 2 2*C i-^) 

7C^:^W CjiHziFjNeO • 1/2 C*H404 

3®M C, 56. 55 ; H, 4. 75 ; N, 17. 21 

Hitiit C, 56. 58 ; H, 4. 80 ; N, 17. 18 

MMm 13 0 

2-T5;y-N- [2- (2 -:73i^/l'-4- b y 7/^:^0 IH-^ 
^iJ^)^ [4, 5-c] y ^-l—f/U) T-fehT^ F 

(l)N-[2-(2-:7a.^/V-4- f y 7/V;:d-n7^^/W- IH-^ ^iJ^i/[4, 
5-c3 y ^^-l-^yw) oc^^/W] -2-7^/W^ KT-fe K 
2->^acr-N- [2- (2 -731=7^-4- h y IH—Y 
[4, 5-c] y C/V) T-fe hT^ KO. 4 0 

W^Mi Lfci^y *<5/'/V';«7 7i^^n-r h^^y^-'Cmm^. i^-Yy^^PtW^ 
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^.233-233. 5 ^(^^I^^h^ ^#fCo 

MMW. C, 64.09; H, 3.71; N, 12.89 
C, 64.04; H, 3.93; N, 12.92 

(2) 2-T^y-N- [2- (2-73:=/l/-4- h y ^/V^n^^^/V- IH 

N- [2- (2-7^=7l'-4- hy7/V':^n^^>'l/- lH-^$i5^y [4, 
5-c] =3{-/ y i^- ^^/U] KT-fe hT5: KO. 3 

0 g&U?9 0%*a7l<t F7i>:xO. 0 3ml O^^/— /V3ml^?g^, 6 ^F^M 
bfc, ^JS;m«^W*U^ aSiClTKi^^IOx.. ^^;t7y ^^.i.-CpHBicPSU- 
v^^ y :7°0 tVV::n-X/V'X'dfci# LT 0 . 1 9 g (^ilfe^*^#fCo Sl^^ 

^/Wj&^fcS^^HlLT. Ml 8 S'-l 8 g'CfDil^^H^^^fco 

S^iii: C, 61.01; H, 4.39; N. 16.94 
C, 60.96; H, 4.36; N, 16.94 

Hjif !i 13 1 

2-T5y-N- [2- [2- (2-tray/'U) -4- h y :7/^;^P7<^/^- 
lH— f ^i^y^ [4, 5-c] y 1 cn^/V] T-fe hT^ K • 7 

(1) 2-7i?/u-i' 5: K-N- [2- [2- (2-t°ny/U) -A-Y^)y;Vi>r 
np< ^/V- 1 H— f 5 iJ'V [4, 5-c] y 1 --r^'l^] ^5^/V] T-fe h 
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2 78. 5~28 0. S'C i-^m) 

MUkU C, 60.90 ; H, 3.60; N, 15.78 
Hi^iC C, 60.76 ; H, 3.74; N, 15.71 

(2) 2-T^y-N- [2- [2- (2-fc°niJ/V) - 4 - ^ 
/P-IH— f^tJ^v^ [4, 5-c] — T/V] 7-fer hT^ K • 

Wm^ C, 52.82; H, 4.14; N, 16.07 
C, 52.71; H, 4.21; N. 16.31 

;^^^tM) ^17 0 Aii^*i~^:?'7^5^5';J^^aW4^^^^^5 Omi^i^u 

fCo ;itld^b5fe^iJfiLJ^^ia (PBMC : Peripheral Blood Mononuclear Cell) 
LeucoPREP™ (Becton Dickinson thM) IffllS^glWf- J^oX^^L. 2niM L-:/ 
v'V^ ^ V (Life Technologies thM) ^ 2 . 5 U/ml II 2 . 5 m g / 

\sl:^YU-/\'^4l^ymm (Life Technologies lijSl) ^^^^L. 1 0 %4^ji&J^ 
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jfiL^ (Intergen Company Itii) ^^iP Lfc RPMI-1640 ( 0 tK^^^^^^^LM) 

^ii!)! 0 fj. 1 co^H^-fb-g-tl^^UfcS 6;t (^J£) Micro Test III™ tissue 
culture plate (Becton Dickinson ttJ^) MS^^^^ZfU—hK. 5fe(Cp^Ufc 
^m^(D PBMC 1 8 0 M 1 ^^Aa LfCo ^(D3 0 ^^Mi^. 2 0 m g /ml 

yi^5';(;7'f K (LPS) 10 Ml ^WjuL. 'fv—h\z.-:fy7^^y^m(om.^ 

4. h hTNF- tt h I L- 1 gCP^J: 

hTNF-ait h I L-1 i3 ^^fitfCo 9 6 ^ P iJ^-Y 7" h 

tii^#:tcMt"'5HRP (ffi#:b$U?^>'W;r^i/i5^— €;horseradish peroxidase) 

0. 5MraX'^-feSJ;&^#^lhLfc^^ ^!i7a^7KD4 5 0 nm T ^ M-Vmax 
"■^-T iJ^ P T'U— h y — (Molecular Devices ^tM) -CS3^Ufco f-'f h;^;-^' 
X^ift^fi^iy^ hl^^r Softmax ™ (Molecular Devices |±M) -e&^^1^ 
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^ nt— :^/Wt>;;^^t hTNF-a (ENDOGEN Ifciii) ^ zKU^d — 
hTNF- a (Pharma Biotechnologie Hannover x 

I gQ (Jackson IimnunoRes. Labs ^M) > 
t hTNF-a (INTERGEN ttUi) MS. H R P J^-a-tiL^*:^!; 

^MM^(Dm^ffaicM\'^tCc t h I L - 1 13 (D^&Kti^y ^ n— ^/Vi^t h I 
L - 1 /3 (CistronltiSi) , y o — t: h M L - 1 jS (Biogenesis 

^t3i^) . HRPj&-g-n/^^-lrd?I gG (Chemicon International ItjiSl) , j|a^fe;t 
t M L - 1 ^ (R&D Systems ^) ^^tl^th. Mli. HRFm^W.i^ 



J^J^JI^ (%) = / 1 - 



X 10 0 



3 2:1: h^BISlCjoltSTNF- a ©S^Mf^>l 





jS^£i£(/£mol/L) 


0.01 


0.03 


0.10 


0.3 


1.0 


HM^ 102 


96 


84 


25 


23 


27 






S-^ag(/imol/L) 


0.01 


0.03 


0.10 


0.3 


1.0 


HJi^ 102 


81 


67 


48 


0 


0 
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ft ^ o gg 



1. ^<D-m^ (I) 



R (CH2)ic\ 




■ 

<c ) 

2. (II) : 



R^— (CH2)k\ 
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~3©SicWL. R'' (III) : 



/v^^/vS. tt^^^UTt J;V^TW^^, Sl^tr^frLTt) J:^^T/^=t^>' 
fcL. R=" ^S^©-^^ (IV) : 



1 mcmm(Dit-^mx\-i't<Dmo 
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7.^4 h:b^i^iim^m^m^ (TNF) Xti-fi^-$'-n^^:y-i (IL- 

9. -f^ h:»-c:y^^mm&(D^mRx^/xfimm:^m-^h<3x. m^fommm 
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